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invention relates to a process for manufac- 5 turing a plastic conposite
profile, of any cross section, havigg_an outer |ayer or skin nade of a
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prismatic surface, having differ- ently oriented plane faces jgp

together in arcs of |ow radi us of curvature, the outline of the cross
section of t he profi |l ehéainvention dedpresl ta aopreressr foonmanefaos 15
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figure formed by an order sequen gnents or es, each ¢
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25 head conpri si ng_two gxtrusi n l es, ..t h r.0 ections.. ok .whi ch
have shapes i dent ?‘b‘ﬁf’ %E ?srlc#ﬁ'llcaérg %é%ha(‘)?er 13. tt %g E&ré%‘f‘;aes'l r.ea%lglgcfif'%ﬁ%rT or
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radius of curvature, the outline of the cross section of
the profile having the shape of a convex, or concave, or
1s convex and concave polygon. The reader is reminded that
a polygon ies a figure formed by an ordered sequence of
segments or sides, each of which has one end common with
the previous one and with the following one.
The invention relates more particularly, but not
20° exclusively, to the manufacture of profiles used in the
construction industry, for example for door frames,
window frames, partition elements and wall coverings.
A process of this kind is known from document
FR-A-2,470,672. This process uses a comblex coextrusion
25 head comprising two extrusion nozzles, the:cross sections
of which have shapes identical or similar to those of the
desired sections for the various materials in the com-
pleted profile.
- The coextrusion head is specific to a particular
30 profile. It is therefore necegsary to have as many
coextrusion heads as types of ©profiles to be
manufactured.
Now, a coextrusion head comprising at least two
nozzles, and sometimes more, for the inlet of different
35 materials is expensive. This entails considerable invest-
ment when there are many different gections of profiles
to be produced. o

Moreover, it is known to manufacture plastic



The coextrusion head is specific to a particular 30 profile. It is
therefore necessary to have as nmany - coextrusion heads as types of
profiles to be manuf act ur ed. ~ Now, a coextrusion head
conprising at |east two nozzl es, and sonetinmes nore, for the inlet of
different 35 materials is expensive Thi s-eftails considerabl e invest-
ment when there are nany fferent segtions to be oqyced
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t he thermal insulation It is also desirable for the process to be able
to combine at least two layers of material making a
particular contribution to the properties of the £inal
profile: for example, a saving by the use of a less

15 expensive material for the inner layer than that for the
skin, and/or an improvement in the thermal insulation
properties by using a core foamed or cellularized
material for the inner layer, while still obtaining the
desired properties on the surface (for example, resis-

20 © tance to UV radiation, color, surface hardness, etc.) by
a suitable formulation of the material of the external
layer or skin. '

According to the invention, a process for
manufacturing a plastic profile with a composite wall, of

25 the kind defined above, is characterized in that:

- in a first step, a solid cylindrical bead, for example
with a circular external outline, is produced using a
coextrusion unit, in which bead the skin material forms
an outer ring while the material of the inner layer forms

30 the core; and
- downstream of the coextrusion unit, the cross section
of the cylindrical bead is gradually converted using a
simple extrusion head into the desired section for the
profile, in such a way that the skin remains present at

35 least on all the essential parts of the completed
profile.

The expression “simple extrusion head" is under;
stood to mean an extrusion head of the kind used for

manufacturing single-material profiles.



properties by using a core foaned or cellularized material for the
inner layer, while still obtaining the desired properties on the
surface (for ‘exanple, resis- 20 tance to W radi ation, color, surface
hardness, etc.) by a suitable fornulatipn of the material of the
ext er nal | ayer or skin. According to the invention, a

process for manuf act URLRGr&1 R a8d I&eor;afwehelw htﬁ'e OB b O
25 the kind defined above, .is char cterlze - in_a first
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intended means to the output end of this coextrusion unit
in order to ensure the gradual conversion of the section
of the bead into the desired section for the profile.

15 The cylinder output by the coextrusion unit does
not necessarily have a circular section and may have an
oval section or a section in the form of an ellipse.
Préferably, sharp corners or angles in the section of the
bead are avoidéd as they cause material stagnation.

20 The solid section of the bead output by the
coextrusion unit may, €£irstly, be converted into an
annular section, the central part being filled with a
mandrel, before it reaches the coextrusion head.

The bead output by the coextrusion unit may have

25 an internal layer of solid cross section with an approxi-
mately elliptical outline so that two ,diametrically
opposed regions of the outer layer of the bead have a _
smaller thickness, these regions being called upon to
correspond to short sides of the cross section of the

30 completed profile.

The invention also relates to a plant for the
implementation of the process defined above, this plant
comprising a first extruder for the skin material and a
second extruder for the material of the inner layer;

35 according to the invention, a coextrusion unit is
connected to the output ends of the two extruders and is
suitable for providing, as output, a cylindrical bead of
solid section, for example having a circular or approxi-

mately circular outer contour, which includes an outer



solid cylinder, whatever the shape of the cross section 5 created by the

extrusi on head which follows, the latter bei ng l'ess expensive than the
"conpl ex coextrusion heads of the prior art. Thus,
according to the process of the invention, to change the shape of the

cross section of the profile, 10 mnthln defti ned limts, does not require

changi ng t he coextrusion ,unit t hat iy l.red |
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several stacked extrusion plates, each plate having a die

roug

defining a cross-sectional shape which increasingly'

20 approaches the desired section for the profile on moving
further away from the coextrusion umit.

Advantageously, the plant includes, downstream of
the extrusion head, a sizing unit, in particular a cooled
sizing wunit, suitable for freezing the sgkin of the

25 profile, while the inner layer may, depending on the
cage, undergo expansion inside the skin.

The invention also relates to a plastic profile
with a composite wall, having any cross section, compris-
ing an outer layer or skin made of a first material and

30 an inner layer made of a second material suitable for
adhering to the skin, which profile is especially
obtained by the process of the invention, characterized
in that the thickness of the gkin varies over the outline
of the cross section.

35 In particular, this thickness is greater in the
regions of small transverse dimension of the completed
profile than in the regions of 1large transverse
dimension.

Nonessential parts of the profile may be devoid



-4-° | ayer and an inner |layer, and this unit is followed by a

S|nple extrusion head suitable for gradually changing the section of
the cylindrical bead to a section whose shape is that desired for the
profile, while at the same tine 5 ensuring dhat there is a thickness of
skin on at |east all the essential parts of the conpleted profile.
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i nside the skin. ments which will be explained in greater detail below
' with regard to illustrative embodiments which are
described with reference to the drawings appended hereto

15 but which are entirely nonlimiting.

Figure 1 in these drawings is a diagram of a
plant according to the invention for the manufacture of
a plastlc profile with a compoalte wall.

Figure 2 is a sectional diagram, on a larger

20 scale, of the sizing unit or sizing rig shown in Figure
1.

Figure 3 is a cross section, on a larger scale,
of the plastic bead output by the coextrusion unit before
it enters the tooling.

25 Figure 4 is a cross section showing a conversion
of the section shown in Figure 3.

Figure 5 is an alternative fonm of the cross
section of the plastic bead output by the coextrusion
unit. '

30 Figure 6 is an axial section through the
coextrusion unit according to the invention.

Figure 7 is a cross section of a hollow profile,
with an approximately rectangular section, obtained using
a cylindrical bead.

35 Figure 8 is a cross section of an alternative
form of the hollow profile shown in Figure 7.

Figure 9 is a cross section of another profile

obtained using a cylindrical bead having a section

according to Fig. 3.



The invention also relates to a plastic profile with a conposite wall,
havi ng any cross section, conpris- I ng an outer layer or skin nade of a
‘first material and 30 an inner |ayer nade of a second material suitable
for = adhering to the skin, which profile ds especially obt ai ned by
the process of the invention, characterized in that the thickness of

the skin varies over the ? +&€0 130§ éfﬁbé"ééﬁkfﬁﬂﬂdfano%ﬁer rofilel N
particular, this thickness Bﬁi)eat er i ons_of small
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surface. RV ant ageously, e materjal of the |nner S
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The pro ile with a composite wall comprises an
outer layer or skin 1 made of a first material and at
least one inner layer 2 made of second material suitable
for adhering to the skin 1.

15 : The profile, such as Pa, Pb, Pc, Pd and Pe,
generally has a prismatic shape of polygonal section with
convex and/or concave parts. The profile has differently
oriented plane faces such as the faces 3 and 4 for the
profiles Pa, Pb, the faces 5 and 6 for the profile Pc and

20 the faces 7 and 8 for the profile Pd. These plane faces
are joined together in arcs 9, 10 or 11 of small radius
of curvature. The expresgsion "amall radius of curvature"
is understocod to mean arce 9, 10 and 11 whose average
radius of curvature is markedly less than the radius of

25 the circle circumscribing the cross section of the
profile in question, in particular less than a tenth of
this radius of the circumscribing circle, but this value
is in no way limiting.

The profile such as Pe (Fig. 11) has a prismatic

30 shape with a nonstraight face 30 of large .radius of
curvature. Depending on the desired range of profiles, it
may have several nonstraight faces.

The plant I comprisges a first extruder 12 for the
skin material 1 and a second extruder 13 for the inner

35 layer. The profile P is output along the direction of the
axis of the second extruder 13. The axes of the two
extruders may be placed at right angles, as illustrated
in Figure 1. .

According to the invention, a coextrusion unit 14



described with reference to the draw ngs appended hereto 15 but which are

entirely nonlimting. * Figure 1 in these drawings is a diagram
‘of a pl ant according to the invention for thé manufacture of a
plastic profile with a conposite wall. -Figure 2 is a sectional
diagram on a larger 20 scale, of the 5|2|ng Unit or sizing rig shown in
Figure 1. Eoyre OSendECLE OPhe OBwB leRtIaHeSE2! €,
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coext rusion
through the 5 ldvextr gomppiaing a%%orbl?#@tt@‘fche ﬁi\ﬁent%npartlcular

Figure 7 is a crogeneeati9s, oia,aei:@li@wzu ofile, wi th an apprOX| mat el y
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Figure 8 is a cross sectléﬁ }19 %Ie er?i f%/%&r e, ?%F’m t%ecﬁmfaflses
profile shown in Ei chady 714a through whithuea axialy hﬂﬁ?ssl%lécpﬁéﬁe%f a
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according t()iﬂ g'éitruder 13 for forming the core 2a of the céé%bsite bead

being mounted in the said axial bore 1l4b. That end of the

nozzle l4c lying on the output side of the unit has a

frustoconical outer surface 1l4d which defines, together

with an approximately parallel frustoconical surface of

15 a counter-piece l4e, a frustoconical annular passage 1l4f,
converging toward the output end. A hole l4g is provided
in the body l4a and emerges in the bore 14b near a groove
14h. This groove 14h is joined to the passage 14f. A
piece 14i is engaged in the hole 1l4g in order to feed

20 this hole with the skin material coming from the extruder
12.

_ The unit 14 is followed by a simple extrusion
head 17, suitable for gradually converting the solid
section of the cylindrical bead 16 into a section whose

25 shape is that desired for the profile, for example as
illustrated in Figs. 7 to 11, while at the same time
ensuring that there is a skin of thickness e on all the
essential parts of the completed profile.

| Despite the considerable difference between the

30 shape of the section of the cylindrical bead 16 and that
of the section of the completed profile Pa, Pb, Pc, P4,
Pe, it is possible to obtain, according to the invention,
a profile with a composite wall having a skin 1 at least
on the esgential parts of the profile.

35 To achieve this gurprising result, it was firstly
necessary to overcome the prejudice which considered that
it was impossible to go from the section of the cylindri-
cal bead 16 to that of the very different completed

profile, with variously oriented plane or nonplane faces,



Figure 10 is a cross section of another profile which can serve as a’
wal | covering el enent. Finally, Figure 11 is a cross section of
an alternative formof profile. 5 Referring to the draw ngs,
especially to Figure 1, a plant | may begseen for manufacturing a

pl asti c, nore especially a thernoplastic, profile P w'th a
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the circle circunscribin cross sect |on of pr o ile in
question, in particular g§§ t?ﬁﬁFQf iopntherd 1 E?ﬁ@?qaéﬂﬁhsceﬁs%?ﬁﬁ of
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t WO profile P on moving further away from the coextrusion
unit 14. Mandrels are suitably positioned in the plates
17a, 17b, etc. when the profile has to have hollow spaces
20 such as 20 (Figs. 7 and 8), 21 (Fig. 9) or 31 (Fig. 11).
In the plant of the invention, the coextrusion
unit 14 can remain unchanged in the case of profiles P of
highly diverse sections. All that is required is to
change the tooling formed by the extrusion head 17 or
25 gsome of the plates in this tooling in order to obtain, as
output, the desired profile from the same cylindrical
input bead 16. This results in a substantial saving in
investmént since the unit 14 may serve to manufacture
several profile sections and since modifications to the
30 single-material extrusion heads 17 are much less expen-
sive than modifications to complex coextrusion heads.

' In addition, if the simple extrusion heads are
already in possession of the extruder, this coextrusion
unit enables them to be used to manufacture coextruded

35 profiles.
Tests have shown that, when converting the solid
section of the cylindrical bead 16 into a polygonal
section, for example such as that of the profile Pa, Pb

or Pc shown in Figs. 7, 8 or 9, the thickness of the skin



extiruders may be placed at right angles, as illustrated. in Figure 1.
According to the invention, a coextrusion unit 14 ;

-7- is connected to the output ends of the two extruders. Thi s
unit 14 provides, at its output end 15, a conposite cylindrical bead 16
(Fig. 3) of solid section, for exanpl e M t-h a circular or approximtely
circular out- 5 line, conprising at Jeast two, and j articul ar
concentric, |ayerd i# variable and irregular, atfé’“é’éierr}'l{)% ® € 6%t FReuni t
14 conprises = earbegysddeiddy asgmayhbehsean dni shebdrawinth Jaspestiqu-

nozzl e 14c havi ng grce@%hagkggaﬁ)ngg \egg_g e{.sogeghpyf;ggsllosu_ggt5ydg; 48 for

formng the core %a of e conposite beag bei ng unted in the_said

axi al bore 14b. Temaldn§ransysxse dimgpsion fhan ?F’n(jggn f“ﬁ&sogt Bgt 18Fg8 of

the unit has & trhhusbpsondintnsivies Barfedwcd ichivi efifet) nesunibgdéher

with an approxi mafely paral el add UhoeoNLaehull" bAG Aindiical QM cishi ece
ge

1l4e, a frustoconi 3‘3?" annuf ar passa f, convergi ng toward the out put
end. A hole 14g i Fgevhlethose exfarmalpguyling imF wherpaspbhe 14b

near a groove olthindhs @f ame itdleri Sajernesl i® dgpergdesmagdyléilip-

pi ece 14i is engaged_in i_0.Qr e IS 1.1 h
the skin materi al %585‘1%8&??0%% E%a]jg’%t I’al%&gl’ g,?ieﬂgié?éj ‘:%%t %e. tﬂ%}:gn%%t 14
is foll owed B a sifnpihe skirustanin thyeheady 165y imprininal ginderpPyed
converting the sokiedions such as 23, to which the small faces, such as 5,

of the completed profile correspond. )
The extrusion head 17 is followed by a sizing
unit 24 or sizing rig, as shown for example in document
15 FR~A-1,498,620 and illusgtrated in greater detail in
Fig. 2.
The plastic in the extruders, in the coextrusion
unit 14 and in the extrusion head 17 is worked hot at a
temperature appropriate to the thermoplastic used. For
20 example in the case of PVC, the temperature in the unit
14 and the extrusion head 17 may be about 190°C. On the
other hand, the sgizing unit 24 is maintained at a
relatively low temperature, of about 15°C, by circulating
cooling water in an annular chamber 25 surrounding a
25 sleeve 26 against which the skin 1 of the profile P is in
contact. The skin 1 freezes on contacting:the cold wall
26.
On leaving the extrusion head 17, the inner layer
2 is no longer contained by a tool or mandrel 27, the
30 volume inside the sleeve 26 being completely open.
Depending on the material used for the inner layer 2,
this layer may undergo expansion on leaving the extrusion
head 17, in the sizing unit 24, with a change of density,
in order to give a cellular foam. The expansion of the
35 layer 2, shown diagrammatically in Figure 2, may be
limited so that a hollow space 28 remains inside the
profile P.
As illustrated in Figures 7 and 8, the compact

PVC inner layer 2 may have a relatively small thickness.



section of the cylindrical bead 16 into a section whose 25 shape is that

desired for the profile, for exanple as illustrated, in Figs. 7 to 11,
‘while at the sane tine ensuring that there is a skin of thickness e on
all the essential parts of the conpleted profile. Despite

t he consi derabl e difference between the 30 _J‘%h'ape of the section of the
cylindrical bead 16 and at - €4S i gn_ef .}, he Leted,iafid e
Pa, Pb, Pc, Pd, Pe, i ﬁ_:s_t_:wﬁos]%&g%g tlog% tgi ﬁQ g%cocr: |€§ ?% td%e Pilé
i nventi on, a profthasen B ascbapbsi semalible@ndgte Brke a rRarticit
on the essential paFtSoirititiRnofdd &he3properties 4P €his epyeofils. For

surprising result, it was firstl .necessary t erco rej udice
whi ch consi dered TFEFPYe, P SR&F | FRGEY bfmé&t olyegog?g%mb&hensss{e’g| i%ne% he

cylindri- Scal expenpinG twaténkaloffehether jnaerf 2pEar Bokhest pr the

profile, with varigushy ORihedoed8e Qbed N thd PpEBEile an attract-
8- w t hout extensive fracture.of the og er Iaxegil
S

: . In
an internediate st&p, RREATARIG 1A ACBEdR14T5 ©585F .%?i%azs'te%t‘?'%%n S be
converted, beforeishprémmt. Accordivietotarothar psiegibhdatyl7capabbe ot
conposite cylindriging dibihddUdth haad pl3vibus: odd, WHd cheanhe! in@klis, the

I nner |ayer being forned by a ring_ surrounding a s e 19 which is
devoi d of pl 28t cEHeR P§°‘F¥’f‘f’eﬁf aéi?‘fet%’Péﬂge ?‘ﬁ%%rﬂedl’m% "f"ﬁ%lﬂ &
bead 18 i s producedrecinmmd ox- cellulatiyedymaiosiialofiorrg thheitnetr ayer

mandrel D coaxial }yaWiyBr 10xplbedabrificd! PROpéLE1 A Qi 83 NGd Iy UNi t

14.
radiation, color, surface hardness, etc.) are obtained by

a suitable formulation of the material of the external
15 layer 1.

Figures 9 and 11 diagrammatically illustrate
sections of profiles Pc and Pe which can be used for door
frames or window frames. Nonessential parts of the
profile, especially partse which are not visible, such as

20 the parts B, are devoid of skin, the core material coming
to the surface. |

The profile Pa shown in Figure 7 corresponds to
a hollow box of rectangular section.

The profile Pb shown in Figure 8 is similar on

25 the outside to the profile Pa ghown in Fig. 7 but, on the
inside, it includes longitudinal webs formimg stiffening
braces made of the core material.

The profile Pd shown in Figure 10 corresponds to
a wall covering element provided for fitting into similar

30 adjacent elements; the large dimension of the element Pc
is perpendicular to the plane of Figure 10 and is
generally positioned vertically when this profile, whose
visible outer face 7 lies in the top part of Figure 10,
is put into place. With such a profile, for example, the

35 skin 1 could be partially absent on the inner face 29
which is not wvisible when this profile is in place.

Of course, the invention is not limited to the
case in which the skin 1 is made of compact PVC and the

inner layer 2 of cellular PVC, or PVC of inexpensive



The  extrusion head 17 preferably consists of several plates 17a, 17b,
17c, etc. juxtaposed in a direction parallel to the direction of
advance of the bead 16 and of the profile P. Each plate 17a, 17b, 17c,
15 etc. has a die defining a sectional shape which

i ncreasi ngly approaches the desired section ¥or- t he profile P on

nmovi ng further away fraqm.t.he cgextrusion., . unit 14. Mandrels are,
suitably positionetPTH B atbsts P°“r1}“,"&,e fopvordt withhehheRdmr i iade shas
to have hol | ow spafres 2@xampih aswviith (Fpgiyefhphend,), PMMAF g(p&lymsthih -
(Fig. 11). plgnt j Q. 1 |

unit 14 can remai nmitr%ar#ﬁ ltg%%i)nﬁt;\%asg 0 lg\rhg':‘% nge)'g B&g?d.‘f&?é( éﬁ%’%ﬁ%;e)'

di ver se secti ons. %tfian?gg'yi s PURAning | sthe  togekhfge tHe t EBPYng %S ned

by the extrusi®n hssgpaltAbdre.25 sone of the plates in this tooling in order
to obtain, as _  oUt UL rylhe ARsiuiel Rl OMANe AR IGY i odr gl

i nput bead 16. This_results in a supstantial saving 1n. IMVEST TeEnt -
since the unit 14 3AXpRt@gfe BinfRnthclifr enot negsssaqy ptefi¢hanget ithes
and since nodifi catdextarusichhani® eachgkémsntRei profilé Uskous aadds oh/ 1 €
much | ess expen- jve tha i fJ [ o] | @x coextrusion heads.
In addition, jf th?ehasnig?p ‘e égt p‘l:}g?%nclﬁea g&gggg l(;ha rg'gdyofgn ’beias%svsﬁ n of
the extruder,? hi std@ansiyeoronstryghion apdeas tthanfinapeeytrwsion head
manuf act ure coext rigled s3mplper ahdl €6nventional headl86EE HAVELSHTOWMLd Hor

when converting thg 'J-Qzater'iﬁfcél:-gﬁi ésthe cylindrical bead 16 into a
pol ygonal secti o, for exanple& such as that of the profile Pa, Pb

or Pc shown in Figs. 7, 8 or 9, the thickness of the skin
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1 is variable and irregular around the outline of the

cross-section, as may be seen in the drawing. In particu-
‘1 is thicker on the faces, such as 5, of smal | t ' [ on
than on the faces 6 of large 5 transverse dijnension. mﬂmmﬂ[@mj&@m ffect,
aunit 14 may be provided which outputs a cylindrkca *

(Fig. 5) whose external outline is circul@nmhereas the o]
the inner layer 2a is approximately ellip- tical with its

oriented so that the thickness 10 of the skin la in the bead
i n opposex. I @gioersss Uk asag@fa¢uminghat pdasidlel dempsiteauch

m ni nmal
as b5,

head 17 is follo

of the Véxgg%iﬂ,e%pmv SoBg" gtsaesea&; having an outdi®

y a_Slzin

Far—tthe skin

utline 22 of
maj or axi s
16" is

f&@ter:uijon
shown for

J g . unit 24 or. sizin rll, S
exanpl e in docunefeinomagr af 1 31 ngso makrFiay R ag‘éd 3ﬁ58r EXCer % |

in

Fig. 25 layer made odlfcapdiffeéerentn madterdailr edétablenfoh

eadiedtigisi on

unit 14 and in t t s QN 's'iqu;- a E8PE(
appropriate to tgot ee: %D%ﬁﬁésggggﬁégﬁé or %gﬁ g’)%%ﬁ% g F%e:tllglgé caseﬂ%);gévc,
the tenperature ithe Rrafifile are ¢gexkyuded, ShaxpateTizreddir7thal:be about

190[err]C. On the

relatively | ow tenper e . abo r L& I rc | 3 | ng

water in an annul‘g‘? %ﬁ%#%e‘r’egglégr?%u#gjfghcggzggxggegvleg%%ﬁlﬁa q%?jfdch

the skin 1 o030t he(Iflof iimewpich bepd thecghincpateapialk|forme ppeeyer gring

contacting the cotthWaihile théfmaterial of theQnh&A\liay@xrt Eoraxt €nsidsrdread

17, the inner Iayﬁia)_ a%ni s no | onger contained by a tool or
i hetde 27

the 30

on the materi al

vol une e sleeve 26 being conpletely open.

ot hegnhan@irsite stiepi Nng oplinddidsl ead a(xed 1’ )a

mandrel 27,
Dependi ng

used for - [dovmgtreamgps the coextrpaionyenitumthmduraps

expansi on on | eaviadieidie St ERS| SPLindritRad Head | {6 t fladiAA Y sbhderdbd W th
a change of 9?”3'&Q’ing a simple extrusion head (17) into the desired

section for the profile, in such a way that the
remains present at least on all the essential
the completed profile (P, Pa, Pb, Pc, Pd, Pe).

gkin (1)
parfs of

2, Process according to Claim 1, characterized in
20 that the solid section of the bead (16) output by the

coextrusion wunit (14) is converted, firstly,

into an

annular section (18) before it reaches the extrusion

head, the central part (19) being filled with a mandrel

(D).

25 3. Process according to Claim 1 or 2, characterized.

30

35

in that the bead (16’) output by the coextrusion unit has
an internal layer (2a) with an approximately elliptical
cross section (22) so that two opposed regions (23) of
the outer layer of the bead have a smaller thickness,
these regions being called upon to correspond to short
sides (5) of the cross section of the completed profile
{(Pb) .

4, Procesg according to one of Claims 1 to 3,
characterized in that the cylindrical bead (16, 16°)
output by the coextrusion unit (14) has a cross section
with a circular or approximately circular outline.

5. Plant for the implementation of the process

according to one of Claims 1 to 4, comprising a first



in-order to give a céllular foam The expansion of the 35 Tayer Z, SHown

diagrammatically in Figure 2, may be limted so th 28
*remai ns inside the profile P. As ill usﬂ' mm“nﬁ‘wﬂm 7
and 8, the conpact PVC i nner |ayer 2 r_ra¥3hgve a relatively gnalsl «

t hi ckness. ' - 10 - The two

| ayers 1 and 2 of theuaggpkg%%eorsqe‘ilnl ﬁaterigieaxg@%%&q,dagxkguagr for
p | Cu- ar

conpati bl e and t o S¥aKe R ar. . contribution to,the properties of
this profile. For the makerink ofy thgsinreyilfyaray cBarAgherseddmErat tks 5
expensive materi alkock@rik8g:i nner layer 2 than for the | ayer 1, which

hovever does give the profile Al Qlldidel anie (144°cBRAEBEAECS dile bE8ShE! N
its essential parts when it I'S prese‘r"l?. ACCO[gI ng to anot her_,

possi bility, dapalsmrdsopf the parqextgmdessdantt fuitabls Latoproyidingyeas
therrf?l inzul a- 1Q>|ut wen a(rj @m&hagsfa% baeﬁpmml geaf eoEnpbm&gdsbys/twahng a
core foaned or cellul.arize terjal fo isnner r I
expected surface kﬂaé’ﬂ'gﬁt f‘%s"??ee’éiiﬁ enzéehtaé %9‘1 95 ?’a |¥§t1|a(%efr cgﬁfa&(}(rj; %snﬁirface
hardness, etc.) are obtai nedowystream ofythamnit difhl ot i ioRie epsrugien al
of the-external 13ealda)84) lsuitable for gradgHley Shatlindl tleageamiahi 6ally

franes or vi ifow HREEYLRERESEL RFEF [RETSLep (e e Seotishy WRESe Bhabfel |,
parts which are ndis whmth| desinesh for 2bhet profiles (B, dfsg RWoi Beof Pekin,
the core material y#3leNdt the same time ensuring that there is a thickness

(e) of skin (1) on at least all the essential parts of

the profile.

15 6. Plant according to Claim 5, characterized in that
the coextrusion unit (14) comprises a body (14a) through
which an axial bore (14b) passes, a nozzle (l4c) having
a central channel which is fed by an extruder (13) for
forming the core (2a) of the composite bead (16, 16°*)

20 being mounted in the said axial bore (14b).

7. Plant according to Claim 6, characterized in that
that end of the nozzle (1l4c) lying on the output side of
the unit (14) has a frustoconical outer surface (14d)
which defines, together with an approximately parallel

25 frustoconical surface of a counter-piece (l4e), a frusto-
conical appular passage (14f), which converges toward the
output end, for the skin material.

8. Plant according to Claim 7, characterized in that
a hole (14g) is provided in the body (14a) and emerges in
30 the bore (14b) near a groove (14h).
9. Plant according to one of Claims 5 to 8, charac-
terized in that the extrusion head (17) is composed of
several stacked plates (17a, 17b, 17¢, etc.), each plate
having a die defining a cross-sectional shape which

35 increasingly approaches the desired sgection for the
profile on moving further away from the coextrusion unit
(14).

10. Plant according to one of Claims 5 to 9, charac-

terized in that it includes, downstream of the extrusion



to the surface. The profile Pa shown in _Figure 7 corresponds to
a holl ow box of rectangul ar section. The profi -n

€
Figure 8 is similar on 25 the outside to the profile | iq. 7
but, on the inside, it includes |ongitudinal vvebs”mmmmﬁﬂwﬁﬁﬂlng
braces nmade of the core material. The proftle S i

Figure 10 corresponds to a wall cover+nipgel enent provided for fitting
into simlar 30 adjacent elenents; the |arge dinension of the el enent Pc

i s perpendi cul ar BeadhElP are skzimaymnd t1 (240 d sid tablegéorr fFegzingsi thoned
vertically when tBkénp(Df id€, thdGHbEile,V Whiihke tBUl @hnbACRayed | £5) idhay he
top part of Fi gurg 19:1 in instggtcént OA’I%: ce. Wth such ,a proof Hae, f or
exanple, the 35 SEAIRDLTUHE F3F% %rgﬁsgﬁa%ﬁ?tf‘lemisﬁ'ﬁgr Ty
which is not visible wherPiatsioppopEideiwitimaptapposite wall, havihgcow se,
the inventionsis epbssigddtsdd,0cbfined BRSE prbdd¥isCRckBRaskyNed bise B¥e Of

conpact PVC and t . I nner, | ayer of cellular PVC, or PVC of
i nexpensi ve Ofains 1 r?:of 3rnﬁ¥%ﬁ g @n; gu 8§sfa}}fe€ ©F f6tR W) masteer
materi al s, fof a Sixmy material gndd ywaét Apheheone iRk lagpol Y2etimde

nethacryl ate) or ABS (866MPHdtdA i1 EhA¢LBNE- 2bY §8R3ring to OBid OJ)?iHry

conbining them tr?QPé er .| 5 ati

f. .th | e. h
i nvention provi de¥ & cc&esﬁl&eﬁdaﬂ‘l“e%ﬁﬁ%%ec thiggﬁngﬁﬁn?%t)g@%iﬁ‘t% gliin s(:‘r?ot(:a

necessary tolfharfgri¢s over the outline of the cross section.
12, Plastic profile with a composite wall according
to Claim 11, characterized in that the thickness (e) of
the skin is greater in the regions (5) of small trans-
verse dimension of the section of the completed profile
15 (Pb) than in the regions (6) of large transverse dimen-
sion of the section.
13. Profile according to Claim 11 or 12, character-
ized in that nonessential parts (B) of the section of the
profile are devoid of skin, the core material coming to
20 the surface.



coextrusion unit each tinme the profile cross-section is changed, as
“this coextrusion unit is of relatively 10 inexpensive construction, and as
‘the final extrusion head is a sinple and conventional head such as

t hose used for single-material profiles.

- 12 - CLAI V5 : 1. Process for

manuf acturing a plastic conposite profile, of any cross section; having
an outer |layer or skin made of a filSt-material and at | east one inner
5 layer made of a different material suitable for adhering to the
skin, according to which process the naisgtrlcy of the profile are
coextruded, characterized in that: - inafirst step, a

cylindrical bead (16, 16') of solid section is produced usiagxa
coextrusi on unit PRPCESS] FPR MANURACTURENG A RIASILC GRMBPSETE: BRAEIIEy out er

ring (la) whil erianer Fokerar! TRPLMENTAWEON 0¥y @HEf PROBESSS AND €
(2a); and - downstr. %g rys) nit, the cross
section of the cylindrical beauﬁls‘? ca?é%?ﬁggé%n%éﬁhdﬁw using a sinple

extrusion head (17) into the desired section for the profile, in
such a way that the skipdocbess for CHBhiafE€SHAY a! PIRAYiONcahpoditee

R T L R e
or skin made of a first material and at least one inner
layer made of a different material suitable for adhering
to the skin, according to which process the materials of
the profile are coextruded. In a first step, a cylindri-
cal bead (16) of solid cross section is produced using a
coextrusion unit (14), in which bead the skin material
formse an outer ring whereas the material of the inner
layer forms the core; and, downstream of the coextrusion
unit, the cross section of the cylindrical bead (16) is
gradually converted in a simple extrusion head (17), of
the kind used for single-material profiles, into the
desired section for the profile, in such a way that: the
skin remains present, with a minimal thickness, at least

on all the essential parts of the completed profile.

(Figure 1)



20 * that the solid section of the bead (16) output by the coextrusion
unit (14) is converted, firstly, i,nto an’  annular section (18) before it
‘reaches the extrusion head, the central part (19) being filled with a
mandr el (D). 25 3. Process according to Claim1l or 2,
characterized in that the bead (16') output by the coextrusion unit
has an internal layer (2a) with an approximately elliptical Cross
section (22) so that two opposed regi-ons (23) of the outer |ayer of
t he bead have a snmaller thickness, 30 these regions being called upon to
correspond to short sides (5) of thelfgoss section of the conpleted
profile (Pb). 4, Process aclcdrding to one of Clains 1 to 3,
characterized in that the cylindrical bead (16, 16') 35 output by the
coextrusion unit (14) has a cross section = wth a circular or
approxi mately circul ar outi ne. 5. Plant for the inplenentation
of the process accord\ng to e ai 1 tes4, conprising a first
13 extruder for the ski mate?@al'gﬁ'\gl 1;’Zcon Qé'xtr er for t he
: i /conprises:
of the two

A | cyll i ndrical bead
(16, 16') of solid sectiqg) haytmgjan’ Lher | ayer (la) and an inner

| ayer (2a); and T\ 1
12 Tb ' F'G1

mat erial of the inner |g@yetr SR apHe
- a coextrusion unit (34) connectfgp

HG.3 HG. 4 FG.5



- downstream of the unit (14), a sinple extrusion head (17) suitable
for gradually changi ng-the section of 10 the cylindrical bead (16, 16')

“to a section whose shape is that desired for the profile (P, Pa, Pb,
Pc, Pe), while at the sane tinme ensuring that there is a thickness
(e) of skin (1) on at least all the essential parts of the profile. 15
6. Pl ant according to Caimb5, characterized in that t he
coextrusion unit (14) conprises a body (14a) through whi ch an axi al
bore (14b) passes, a nozzle (14c) having a central channel which is
fed by an extruder (13) for 14if orm ng 2113 core (2a) of the conposite
bead (16, 16') 20 being nounted{in the said axial boqg (14b). 7.

Pl ant according to Caim6, char ' i n that that end of the
nozzle (14c) lying on the ou e the ugit (14) has a
frustoconi cal outer surface %14 ch defines, together with an
approxi mately parallel 25 fOst ni Wb fHee Of a count er-pi ece (14e),
a frusto- coni cal jann g i cly converges toward the
out put end, for the ski accora; tq. Claim7,
characterized in that . \ ' r¥d he 'body (14a) and
emerges in 30 the bd Pt - 9. Pl ant
according to one of d ¢ o (T | Z in that the
extrusi on head (17) TYfcgmpused—of—"g severats d plates (17a, 17b,
17c, etc.), each plat NN~ ; c§ﬁ§s-sectional shape
whi ch 35 increasingly i \ i for the

profile on noving furtiiiH_3 unit (14). 10.
Pl ant according to one’ - terized in that it

i ncl udes, downstream of the
14b 14c
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- 14 - head (17), a sizing unit (24) suitable for freezing the

skin (1) of the profile, while the inner |ayer (2) may, dependi ng on

t he case, undergo expansion inside.the skin. 11. Pl astic profile
with a conposite wall, having any 5 cross section, obtained by a process
according to one of Clains 1 to 4, conprising an outer |ayer or skin
(1) nade of a first material and at |east one inner |ayer (2) nade

of a second material suitable for adhering to the skin, characterized
in that the thickness (e) of the skin (1) 10 varies over the outline of

t he cross section. 12. Plastic profile with a conposite wall
accordi ng to daim1l1ll, characterized i at the thickness (e) of

the skin is greater in the regions (5) of éﬁ%ﬁ? trans- ver se di nensi on

of the section of the conpleted profile 15 ~(Pb) than in the regions (6)

of | arge transverse dinen- sion of the section. 13. Profile
according to Caim1l or 12, character- ized in that nonessenti al
- parts (B) of the section of the - profile are devoid of skin, the core

material comng to 20 t he surface.




