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frictional bond.
provided with molds which correspond to the undercut

attachments and | are filled with the polymer.
Furthermore, it also relates to an apparatus for

15 producing such plastic panels as well as to these
plastic panels themselves.

In principle, the invention describes the continuous
production of a plastic panel provided with anchoring
20 studs or other forms or attachments. The apparatus
according to the invention is used for example as part
of an extrusion system for thermoplastic materials in
order to extrude anchor panels, which are used as a
chemical-resistant 1lining or covering for structural
25 elements, such as pipes, pipelines, ducts, basins,
tanks, columns etc. of generally cement-bound
materials, such as concrete. The connection between
the anchoring studs of the plastic panel and that of
the concrete-bearing structural element has the effect

30 of achieving a frictional bond.

The anchoring panel is generally produced from

thermoplastic materials of high temperature and

chemical resistance, such as polyethylene,
35 polypropylene, PVC, PVDF, ETFE or E-CTFE in a
continuous extruding and calendering process. The

plastic panel may be extruded in one layer or in more
than one layer by the co-extrusion process or be
laminated and coated as a single- or multi-layer
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they are &Bli iredtred ebat i pouringagolomeer . melt into the fin-shaped

mold cavities of a roll. The molds are provided over

the circumference of the roll and are firmly bonded to

the roll. The melt fills an altogether undercut fin-

shaped mold, is cooled and taken from the roll in the

15 cooled state. The individual, slanting fins are not in

themselves undercut. An undercut effect is achieved by

two fins always being assigned to each other in such a

way that they are oblique in relation to each other.

20 DE 31 08 972 Al describes a process in which injection
molds are bonded to a smooth sheet by welding to form
an anchor panel. This process requires a number of
operations: producing the injection molds, producing
the sheet and welding the injection molds to the sheet.

25 This procedure causes high production costs in

comparison with continuous extrusion.

The documents FR 1 102 294 A and US 2 816 323 as well
as DE 29 34 799 Al also disclose extrusion processes in
30 which undercut multi-wall sheets are extruded parallel
to one another in the direction of production. The
products of these processes are suitable for lining
cast concrete pipes, but their results in endurance
tests leave room for improvement. These multi-wall
35 sheets are generally produced fron't PVC in an extrusion
process. The forming of the interconnecting webs takes
place in a flat die. The upper lip of the flat die is
fabricated in the shape of the webs. The shearing and
thermal sensitivity of the plastic PVC has until now
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attachments or anchors in the form of an inverted cone
or in the form of web-shaped anchors transversely to
the direction of production. Some of the known
processes impair the function of the anchor panel, or

15 studded panel, by subsequent deformation, damage or
weakening of the anchor or the panel or are not capable
at all. Some of the processes are limited in the
technically possible width or minimum possible panel
thickness.

20
The object of the invention is to specify a process and
an apparatus with which it is possible to provide
continuous production of plastic panels of the type
stated at the beginning, that is to say anchor panels

25 or studded panels, which have individually undercut
attachments or studs formed integrally with them, so
that in the intended installation in concrete
structures it is possible to provide forms of anchor
with a particularly good frictional bond, for example

30 in the form of inverted cones or pyramids or else in
the form of web profiles extruded transversely to the
direction of production. These anchors or studs are
also not in any way to weaken or damage the required
connection between the anchor and the plastic panel.

35 '
This object is achieved according to the invention in
the case of the proposed process by the molds being
provided in molding/demolding strips which are arranged
over the circumference of at least one roll and, once
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plastic panelI'nolding/demolding strips are moved in such a way that

even anchoring studs undercut with sharp edges can be

removed from the shaping roll without any damage.
15 After detaching the studded panel produced in this way

according to the invention, the molding/demolding

strips are returned into their starting position again,

in order to be available again for the shaping of the

undercut attachments after a revolution of the roll of
20 wvirtually 360°.

According to the invention, it is provided here that
the molding/demolding strips are moved radially
outward. This brings about an uncomplicated release of
25 the undercut anchoring studs following the passing
through. of the formed plastic panel in the roll nip.

According to another feature of the invention, it is
provided that the molds are arranged approximately half
30 and half in molding/demolding strips adjacent to each
other. 1In this way, a dividable mold is obtained, also
permitting nondestructive removal of the plastic panel
provided with the undercut attachments from the roll
provided with the molds.
35 )
It is within the scope of the invention that the
plastic panel is extruded in one or more layers. In
this way, substrates, such as metal foils, woven or
nonwoven fabrics, can be incorporated into the plastic
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being arranged and melted between the prlate and

countersurface. In the case of this embodiment, the
process according to the invention is transferred into
the plane. This modification serves primarily for
15 oproducing individual panels, predominantly of smaller

dimensions.

The apparatus according to the invention for producing
plastic panels with undercut attachments or studs

20 formed integrally with them is distinguished in
comparison with the prior art in that the molds for
forming the wundercut attachments are provided in
molding/demolding strips which are arranged over the
circumference of at least one roll and are designed

25 such that, once the attachments have left the roll nip,
they can be moved for the nondestructive release of the
formed undercut attachments of the plastic panel.
Similarly, as in the case of the process according to
the invention, the movable molding/demolding strips

30 permit unproblematical removal of the undercut
attachments and of the plastic panel bonded to them
from the molds of the attachments after passing through
the roll nip.

35 It is particularly advantageous here if, according to
the invention, the molding/demolding strips are mounted
such that they can be moved radially outward and if,
furthermore, the mold [sic] are provided approkimately
half and half in the molding/demolding strips adjacent
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apparatus according to the invention.

The further feature according to the invention, to be
specific that a roll shell of the rolls is designed -

15 in cross section - as a polygon with planar faces, and
that the molding/demolding strips in the state of rest
bear against the faces via corresponding planar
supporting surfaces, serves the purpose of a reliably
operating apparatus. The arrangement of planar faces

20 over the circumference of the roll shell, against which
corresponding plane on [sic] supporting surfaces of the
molding/demolding strips come to bear in the state of
rest or bearing state, leads to a stable construction
of the molding roll.

25 _
As in the case of the process according to the
invention, the invention proposes as undercut
attachments in particular cones or pyramids inverted
with respect to the sheet-like plastic panel. These

30 may be provided as discrete or strip-shaped
attachments. With the invention it is possible in
particular to form web profiles arranged transversely
to the direction of production of the plastic panel as
undercut attachments.

35
Finally, the invention also comprises the plastic panel
itself, which is produced according to one or more
features of the process according to the invention or

the apparatus according to the invention.
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controlled roll or the temperature-controlled plate.
After the cooling down of the molds, the anchor pPanel
15 produced is released again nondestructively by lifting
the molding/de [lacuna] strips. The molds can be
refilled after a revolution of the rolls of

approximately 360°.

20 The invention makes it possible to produce cost-
effectively forms of anchor with a particularly good
frictional fit, which until now could only be welded
onto a smooth sheet in a number of operations. By
simply exchanging the movable molding/demolding strips,

25 different forms of anchor can be extruded on the same
apparatus and the same cooling roll without time-
consuming changes of complete rolls. It is
consequently possible to cater for different market
segments and their different requirements without major

30 investments in a number of rolls. The previous
limitation of the width in the case of multi-wall
sheets in the direction of extrusion is overcome. This
dispenses with the need for expensive prefabrication by
welding.

35
Further details, features and advantages of the
invention emerge from the following description of a
preferred exemplary embodiment and with reference to
the schematic drawing and the patent claims. In the
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Figure 3 shows the roll provided with
molding/demolding strips, in a partial

15 plan view;

Figure 4 shows a partial section through the
roll provided with molding/demolding
strips, in an enlarged representation

20 to represent the drive of the movable

strips, or

Figures 5 to 10 show, partly in plan view and partly
in section, different forms of anchors
25 and webs, which can be produced
according to the invention in a
particularly cost-effective and
nondestructive manner integrally with
the plastic panel bearing them.
30
Figure 1 shows a known extrusion system, with an
extruder 1, a flat die 2, a three-roll calender 3, a
take-off 4, a cooling zone 5, and edge-trimming device
6, a cross-cutting device 7, a winder 8 and a
35 supporting table 9. In the extruder 1, the processed
polymer is melted, homogenized and conveyed to the flat
die 2. The latter shapes the melt into a liguid band.
The shaped melt is poured from the flat die 2 into the
first roll nip of the calender 3. The latter has rolls
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rubber-coated pair of rolls and serves for the stress-
free taking-off of the plastic panel or studded panel
20 produced, which in the following is also referred to
as the anchor panel. In the following cooling zone 5,
the plastic panel 20 cools down further, and the edge
trimming 6 is carried out. After a second take-off 4,
the plastic panel 20 is cross-cut 7 into the desired
lengths. The winder 8 winds up thin sheets, the
supporting table 9 takes up the rigid panels.

Figure 2 shows the apparatus according to the invention
in the application as a shaping chill roll 11 and a
counterroll 10 with a smooth surface in the horizontal
three-roll calender 3. The apparatus according to the
invention comprises the roll 11 and a stable roll shell
17, which has on the circumference peripheral cooling
bores 15 over the entire surface length of the roll.
The cooling bores 15 carry away again the heat supplied
to the roll 11 through the polymer melt. The
temperature at the roll surface and in the shaping
regions of the roll is kept constant. The outer
surface of the roll shell 17 is designed in cross
section as a polygon, for example with a division of 32
flat faces, i.e. flat supporting surfaces 25. The
supporting surfaces 25 are arranged on the
circumference in such a way that they alternate with
the peripheral cooling bores 15. Therefore, the flat
supporting surfaces 25 can be drilled through
transversely to the roll shell 17. Through these
bores, strips 13 are moved up and down on the roll 11,
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tMent s of
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rolls.
sheets in the direction of extru5|on is overcone. This dispenses with the

f f [ y OJq23 h ai
reed o exmeraiacaanatapicpiann:ty ye o S5 o Rl e
descri pti 6ﬁ ofand pFéPErfedYexBABNES Pferrbr)@rmhwam wbneumet écempdastion t he

schemati c dr awylgiraierd Nes pat pakifhaike £i11Mdd'%Ff the molds 27, the
molding/demolding strips 13 are pressed against the
flat supporting surfaces 25 of the roll shell 17. In
the nip between the roll 10 and roll 11, their prevails
15 a 1linear pressure, which presses the 1liquid polymer
melt out of the flat die 2 into the molds 27 of the
molding/demolding strips 13 bearing on the roll shell
17. Once the melt has cooled down to form an anchor
panel 20, the molding/demolding strips 13 are raised by
20 means of the piston/cylinder [lacuna] 16, arranged over
the entire length of the roll surface, and the piston
rods 18 and the anchor panel 20 is released
nondestructively and is taken off via the roll 12., The
pistons of the piston/cylinder arrangements are

25 provided with the reference numeral 29.

Figure 3 shows in plan view the apparatus according to
the invention, comprising the molding/demolding strips
13 and molds 27 on the longitudinal side of the

30 molding/demolding strips for the shaping of the anchors
28.

Figure 4 illustrates in section the structure of the
apparatus according to the invention, with the roll
35 shell 17 with the flat supporting surfaces 25 on the
outer surface and [sic] the cooling bores 15, [sic] the
molding/demolding strips 13, which are moved by the
piston rods 18 in cylinders 16. The opening and
closing of the molding/demolding strips 13 preferably



-8- drawing:. Figure 1 shows an elevation of the apparatus

according to the invention, which is 5 . arranged
downstream of an extrusion system FlgﬂL shows a cross
section of three rolls for the continuous production of the 10

studded panetakeacpdrdengydremlicaidy nuenpnewnatigaley3 The poifiows
t he roll Hrovgfmgi ofM tthpldbg q§§nldaﬂg st&iggﬁngn ajpartial 15

pl an vi ew, F|gure section t he rol
pr ovided with Iﬁ%l@m@/@%rn%l@mg SEEiLpS, 1|3n tah TeeRns$ ged rt@@r@sneancm i ;opd 20

to represent the diaryeba‘ e trevakie ﬁb&hﬁ%&cﬁﬁl@ QB%-esméaﬁQ 10¢ showm
partly in %Ia ¥I€M/an ﬁrtly I n_section, differént Torns of anchors 25

and webs, Fes o ehecthicaltedbycRerRfngt Spbenphé vRAVERtion  in
a particularly cost-effective and nondestructive nanner
integrally m”tﬂntPfggégsgtCa%a%%cﬂg¥”§aééfh§81bu11t into concrete 21

is represented in section. It is used as shuttering,

and the concrete is poured in liquid form behind the
10 anchor panel. Figure 5 clearly illustrates the
excellent frictional bond between the anchor panel and

the concrete.

The anchor panel 20 can be produced continuously in an
15 extrusion process with the aid of the apparatus
according to the invention.

The shaping of the attachments or anchors 28 or other
forms is determined by the chosen molds 27 in the

20 molding/demolding strips 13. According to the
invention, the molds 27 are recessed on the
longitudinal side of the molding/demolding strips 13.
Together with the movable arrangement of the
molding/demolding strips 13, this permits the

25 nondestructive demolding even of undercut attachments
28. The shaping roll 15 can be used with differently
designed molding/demolding strips 13. As a result, it
can be used flexibly and can be changed over quickly to
new forms by exchanging the molding/demolding strips.

30
Figure 6 shows the anchor panel 20 with round forms in
plan view in such a way that the anchor 28 resembles an
inverted cone.

35 Figure 7 shows the anchor 28 as an inverted pyramid.
Figure 8 shows the section of an anchor panel with webs

19, which are integrated with a frictional bond in the
concrete 21. In Figure 9, the anchor panel 20 is



Figure 1 shows a known extrusion system wth an extruder 1, a flat die 2,
a three-roll- calender 3, a take-off 4, a cooling zone 5, and edge-trimm ng
device 6, a cross-cutting device 7, a winder 8 and a 35 supporting table
9. In the extruder 1, the processed poTy?‘r%r is melted, honpgenized and

conveyed to therévadedi evizh Thebkatl®r sidpes the rm]ﬁtuarnng; aokviegui ghéand.

The shaped nel hP e I e I nt rst,roll _ni of
t he cal ender Jﬂq‘ﬁe F’gt@?éh S gllq'lcgc S&ngg 2300 Qpﬁé" % ciF%&r
preferably horexbrgdedy HRrahgeePntimpeus oldnd 1 n@mmmprmmm ely

for the appar@féﬁsvéf§81§“”€o tohe t NE1rb VLN | Ot pro ﬂquﬁ‘e | ndfyyd dual
i ndi vi'dua

rolls 10 tg 12 are.individually driven and 5
t enper at ur e- cdﬁ?}@rm%ﬁdemowga%rbimt HE ff edepnghps Pé@ﬂar?é) twiethre| t

into a sheet owelb$ | MPWilsh dhwher asy migaebnant.s, M&@@f' Benst ¥d oy pter
The _t gke- directly downstream

f f attachnent . and_to co \

o?r [rf]eoca?ende"l‘lqgs &S g}?ﬁ#ea%aléhious?gbl}é’r @b‘%\t SHRHRYr O ‘F‘?ﬂq%e%ﬁ]d

serves for thepmee,sunf e iz legr oﬁlﬁemévéhethba&tﬂdtma@gl thie %r%tﬁdlﬁd ]
el 20 rod hch | I oI rred to e anchor
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further, &Rd ta3rdedfBiss dnrsmaeg; 6 withar thed meed Afber exgsmondre

take-off 4,  fabrication work for the anchor panels. The cross-
sectional forms of the attachments, anchors or studs 28
shown in Figures 4 and 10 may be both discrete
attachments and continuous webs 19.
15
The molds 27, recessed into the molding/demolding
strips 13, may be positive or negative, i.e. protruding
or countersunk, on the strips 13 or else formed on the
roll shell 17. The molds may be undercut
20 cylindrically, with a positive or negative taper,
slotted in the longitudinal or transverse direction,
formed in a pyramid shape or in combinations of these.
They may be cross-sectionally round, square,
rectangular, oval or polygonal, slotted in a T-shaped
25 manner or formed in combinations of these. The surface
of the molds may be smooth, honed, polished, roughened,
eroded, spirally milled, bored, slotted or formed in
combinations of these. The dimensions of the molds are
dependent on the height and width of the
30 molding/demolding strips 13 and on the stroke of the
hydraulic or pneumatic cylinders. The distance between
the molds is dependent on the width and length of the
molding and [sic] demolding strips. Radial or axial
vents in the roll shell or in the molding/demolding

35 strips improve the continuous shaping of the form.

A cost-effective application of the apparatus according
to the invention is the continuous extrusion of anchor

panels from thermoplastic materials for the corrosion



the.plastic.panel 20 is cross-cut 7 into the desired | engths. The wi nder
8 winds up thin sheets, the supporting table 9 takes up the rigid
panels. 20 Figure 2 shows the apparatus ﬁgcording to the invention in the
application as a shaping chill roll 11 ant®a counterroll 10 with a snooth
surface in thephotégbnonl amdeecnmilatciarenddr doncTedeapbatatiiagaccandi ng
to the inventiﬁgrﬁggg£g es the roll 11 and a stable roll shell 25 17,
whi ch has on the circunference peripheral cooling bores 15 over the entire
surface length of the roll. The cooling bores 15 carry away agai n the heat
supplied to the roll 11 through the polyner nelt. The
tenperature at the roll surface and in the shaping 30 regions of the
roll is kept constant. The outer surface of the roll shell 17 is
designed in cross section as a polygon, for exanple with a division of 32
flat faces, 1i.e. flat supporting surfaces 25. The supporting
surfaces 25 are arranged on the 35 circunference in such a way
that they alternate with the peripheral cooling bores 15. Therefore, the
flat supporting surfaces 25 can be drilled through transversely
to the roll shell 17. Through these bores, strips 13 are noved up
and down on the roll 11, - 10 - serving for the nolding and denol di ng of
anchor panel s '



in the way according to the invention and referred to befow as
nmol di ng/ denol ding strips 13. They have recessed “IIL ‘“ﬁ“‘“ “llu;‘“l

| ongi tudi nal sides nolds 27 for the 5 attachnments or ¥u 8 of
t he studded panel 20 and are prOV|ded|r1%4mereg|on of the¢sutfdte %of *t he

roll 11 parallel to the |ongitudi nabatgns olafilne roll. The
nol di ng/ denol di ng strips 13 are preferably opened 10 and cl osed by neans
of hydraulic or pneunmatic piston cylinders 16. During .the filling of the

mol ds 27, the hwl difhg/RI9R%SE ngfer r i psodBcing présssdcagmamstlst hel 20)at
supporting surface%x?eﬁfé}faﬂlﬁﬁ f@&nh %B%Hno%ﬁastll'& txn@céHhPet WREBnt hgd ol |

10 and rol their prevai | i near pressure, which presses the
l'i quid poI%ner neHPQﬂﬁJQﬁdtfﬂ?fl%ﬁ dleast| nepet heifgl dwish ofundercut

mol di ng/ denol di ng sitdgehnkhdzear2®y 868ribBa mﬂdegﬂaiﬂy]ﬂithchﬁémthQHE”t

has cool ed down to for .an .anchor pane t he din /denDI sfrips 13
are raised by 20 ﬁg‘ 5t ]??fé“%li ?é %Vn(?é‘rtr %ﬂ] Ehﬁggé&eover

the entire length dﬁnrmndobhbsaqhenelyammsémdpthronghodﬁ: 18a??n®ndrﬁ
anchor anel 20 rel c I is,ta o] via the
p doi 1 rg;?afcgﬂm Sticlliaey angl |8 taksn obhavid th

roll 12. The pistons ar rangeneg
provi ded #Pth the ﬂ@ﬁ@ﬁeﬁﬁ?rﬁﬂﬁ%zﬂlxﬁ)b QMrErGV$ﬂ©d5Wﬂhhpm9ﬁd$ld®7vhe

appar at us accor di ngi@H h€oit FYEPbhH@N £t OFRE | %het%rfct&% f@ééééﬂ-’né’l%@' dinag
strips 13 and nolds 27 gn ihe |'ongi tudi nal side of the
mol di ng/ derol di ng &F& pSitdedt HEL dhaditty BP1YW€randﬁ%?§GQB. the molds

(27) are prov1ded in molding/demolding strips (13)
which are arranged over the circumference of at
15 least one roll (11) and, once the attachments (28)
have left the roll nip, are moved radially outward
for the nondestructive release of the formed
undercut attachments (28) of the plastic panel.

20 2. The process as claimed in claim 1, wherein the
molding/demolding strips (13) are moved radially

outward.
3. The process as claimed in claim 1 or 2, wherein
25 the radially outwardly moved molding/demolding

strips (13) are moved back into their starting
position after demolding of the attachments (28)
produced in them.

30 4. The process as claimed in at least one of claims 1
to 3, wherein the molds (37) are arranged
approximately half and half in molding/demolding
strips (13) adjacent to each other.

35 5. The process as claimed in at least one of claims 1
to 4, wherein the plastic panel (20) is extruded

in one or more layers.



Figure 4 illustrates in section the structure of the “Ing to
the invention, with the roll 35 shell 17 vm'ththeflem Eﬂl'ﬂmg faces
25 on the outer surface and [sic] the cg&?l ng bores 1 s x

nol di ng/ denol di ng strl ps 13, which are ed by the piston rods 18 in

cylinders 166. ppenesg andcdhamedg Df tdi@aimo| 8i ngdluened i rtglest rips
I I d I ti, in
13 preferably gﬁe%taca "e) CRL | ¥o 0Ly PRGHIR! LG RY, Xy }@%&%

time of t he ni ng 0slI ng

strips 13 by neans S@IChtﬁé Hieé'—tadnprl@d‘—eﬁf‘w MY e Qo MATN I RN sal | y by
means of cam 5 plates or electrically by nmeans of solenoid valves. In

Fi gure 5, a7nchor anel_,20 hui l nto concrete 21 |s represented in
section. uéeg“ %sl r?gé- EhR BIRCRIN TRt 8LREMBEuLBI 3PN Pitqui d
f or m behi nd the 10 clad@izor 1 pamel , whé&rgime the cineaahylg/abhma&@tges

t he excel | ent frlctlonal bon et ween the_anch panel t he concrete.
The anchor panel tE&K%0e p&bﬁuceda{:%nti Rﬁ(%’%%;? ‘ﬁ%d]e&trug?op Brocess
with the aid of th@%&an&naslla‘ccpﬂdhag‘ tsub:IfaCIenvelft i an. témpeshapireg of
the attachnments or .an¢haRs A8 orP Lhgr foroggis qg_h._eélxgé@d by, the chgsen

nolds 27 in the 20 nolding derm I ng strips Ac COT Ing to
the i nventPon, tKerregpPesdingy cogypsersugéassed then pofllymer being

arranged and melted between the plate and

countersurface.

8. An apparatus for producing plastic panels (20),

15 preferably from thermoplastic material, which are
provided on at least one side with undercut
attachments (28) formed integrally with them, with
an extruder (1) and a flat die (2), through which
the melted polymer can be fed to a roll nip formed

20 by two rolls (10, 11, 12), at least one of the
rolls (11) being provided with molds (27) which
correspond to the undercut attachments (28),
wherein the molds (27) are provided in
molding/demolding strips (13) which are arranged

25 over the circumference of at least one roll (11)
and are designed such that, once the attachments
(28) have left the roll nip, they can be moved for
the nondestructive release of the formed undercut
attachments (28) of the plastic panel (20).

30

9. The apparatus as claimed in claim 8, wherein the

molding/demolding strips (13) are mounted such
that they can be moved radially outward.

35 10. The apparatus as claimed in claim 8 or 9, wherein
the molds (27) are provided approximately half and
half in molding/demolding strips I13) adjacent to
each other.



| ongi_t udi pal. side of the nolding/denmol ding stri ps 13. Toﬁmm“\!\g“““““\“ he
novabl e arr angenent of t he nol di ng/ denol di ng strl c , no sl g
permts t he 25 nondestructive denol din ven of undercut attachments 28.
The shaping roll 15 can be used with diffetently designed nol di ng/ denol di ng
strips 13. Aslla r & tapparatars bes ushaliheéxibl gtahdasanohe adfangedinayer

qui ckly to new formp dy £xChaRGHOs | B TRLALANGIAIRLLAGLS W A% 30 i gure
6 shows the anchor panel 20 wth round forns 1’ plran“view irn"s y
that the anchor 28 9¥senbPes aFadiviied coewed3s Wydumelicahtvs t e :
anchor 28 as an i nygiduhgiy=amy. Fbgur e p@ashows Lpe fs‘fﬁts't%/%kﬂ%dﬁ%‘:hor
panel w th_.webs 19, which are |nE§%rated w1t% a_frlgtlon%! bond in the
concrete 21.  In BRI e ttnsrRIed 2inj §he rolls - (BPovilded with

webs 19, which runI@)rtually over the width of the plastic panel 20. The
webs 19 can be extruded in a conti nuous and nondestructive manner

transversel to the direction of production.  The 5 .
mol di ng/ dem%l di2ng She prregadlusapsarcloimegdntd 20 hedbtwehe % icdashewn by

[ ] : ' li ni ng
Figure 10, Anchor gparsl 5120 Hidb4ebs 19137 SIREE! STEH) Y sl LS
[ ' ticul ar whenever the wdih of 'tie archof
of Concreig plpes,(&%lp%&J fé) is designed - in cross section - as a

polygon with planar faces (25), and wherein the
molding/demolding strips (13) in the state of rest
bear against the faces (25) wvia corresponding
planar supporting surfaces (26).
15
13. The apparatus as claimed in at least one of claims
8 to 12, wherein the molds (27) recessed into the
molding/demolding strips (13) are designed as
discrete inverted cones or pyramids.
20
14. The apparatus as claimed in claim 13, wherein the
cone- or pyramid-shaped molds are provided as
strip-shaped recesses arranged transversely to the
direction of production of the plastic panel (20).
25
15. The apparatus as claimed in at least one of claims
8 to 14, wherein as [sic] web profiles arranged
transversely to the direction of production of the
plastic panel (20) are formed.
30
l6. A modification of the apparatus as claimed in
claims 8 to 15, wherein, for the intermittent
production of individual plastic panels, the
molding/demolding strips (13) are provided on a
35 planar plate, which interact [sic] with a planar
countersurface, the polymer being provided, in
particular as granules, between the plate and
countersurface, where it is able to melt.



panel 20 ,corresponds to the length of the concrete pi dmu,,mml, mu"j"L
di spenses with the need for expensive fabricatio hor
panel s. The cross- sectional forns of t attachnents, anchior® of studs

28-shown in Figures 4 and 10 nmay be both strete attachments and

cont i nuous webk7 19.A 1®1HEsE inD| gsn2i, r(éeesseﬂthntmté@rablyli neyt skeided) ng
strips 13, may be or d| coun ersunk on
the strips 13 or eﬁggd%%%ﬁted %ﬁet él gﬁBPﬁEEH th&I'h OTET s

may be  undercutlkarunral |¢kir1%§ﬁ¢y0nevﬁ>fm1®lm§)o%|t¢v% or negative
taper, slotted in the longitudinal or transverse direction, forned in a
pyram d shape or in co nations of these. . may be .
cross-sect Ponatdy r&%{ftlc pgnste, ¢ ?Qéta‘ﬁbﬁgar%n‘%ﬁ%aHYpd}W@:
slotted in a T-Shapﬂiﬂé&umﬁlﬁcmﬁeﬁwﬁeﬁrbauééﬂbbﬂaﬁ:h@n%ﬁﬂar@ﬁﬁse-as The
surface of the nol dcslarra e(%). L qiened é (ghe ed, eroded,
spirally m'lled, bor & thrf oJT 3% rﬁ%t 0 these. The

di mensi ons of the nolds are dependent on the hei ght and wi dt h

of the 30 nolding/denolding strips 13 and on the stroke of the hydraulic
or pneumatic cylinders. The distance between the nolds is dependent on the
width and length of the nolding and [sic] denolding strips. Radi al or
axial vents in the roll shell or in the nolding/denolding 35 strips inprove
t he continuous shaping of the form A cost-effective application of the
appar atus accordi ng



£o~the i nvention _is the continuous extrusion of anchor panels from

~thernopl astic
i nsul ati on of

materials for the corrosion - 13 - protection and
concrete buil dings and structures. - 14 - Pat ent

clainms 1. A process for producing “ptéstic panels (20), preferably

from t her nopl aBtocesmt and ahppsiha tlis af 6r Sproducingr pYagdedc pAnedk wheast

' | n thel
one side wt d&PS@ cui, al gcfng S Zg :ognpde tg rahl W T m

pl astic being
passed t hroug
at 10

correspond to the undercut attachnents and are filled with the pol yner,

wherei n the
are arranged
and, once the
outward for t

equent |y

hebasteagpanek roll nip formed by two rolls (10, 11, 12),
| east one roll (11) being provided with nolds (27) which

t he

and

tare provided in nolding/denolding strips (13) which

over the circunference of at 15 | east one roll (11)

ttachnments (28) have left the roll nip, are noved radi al
n&ﬁﬁﬁﬁqﬁﬂéi T ol iR e FOCHMGET n@iid  nondestructive

production of plastic panels which are provided with
undercut anchoring studs, web profiles or other forms
of attachments (28) on one or both surfaces comprises a
temperature-controlled chill roll (11), which has
peripheral cooling bores (15) in the roll body (17).
The roll body (17) is formed at the circumference as a
polygon with flat supporting surfaces (25), against
which the molding/demolding strips (13) are placed or
from which they are 1lifted. The molding/demolding
strips (13) are moved by means of piston/cylinder
[lacuna] (16) and piston rods (18). The piston rods
(18) move through transverse bores through the roll
body (17).

The melt is filled into molds (27) of the
molding/demolding strips (13) by the counterpressure
between the shaping roll (11) and a counterroll (10)
and is cooled down. During the filling of the molds
(27), the molding/demolding strips (13) are pressed
against the flat faces of the roll body (17). After
cooling down, the plastic panel (20) produced, with
anchoring studs (28) or other forms, is released in a
nondestructive manner by opening the molding/demolding
strips (13).

A plastic panel produced on such a calender (3) has
undercut attachments (28), which are formed integrally

with the plastic panel (20).

Figure 4

Iy



under cut. attachnents (28) of the plastic panel. 20 2. The process as
claimed in claim 1, wherein the nol ding/denolding strips (13) are noved
radially outward. 3. The process as clained in claiml1l or 2, wherein 25
the radially outwardly noved nolding/denolding strips (13) are noved
back into their starting position after denolding of the attachnents (28)
produced in them 30 4. The process as clained in at | east one of clains
1to 3, wherein the nolds (37) are arranged approximately half and
hal f in nol di ng/ denol ding strips (13) adjacent to each other. 35 5. The
process as clainmed in at |east one of clains 1 to 4, wherein the plastic

panel (20) is extruded in one or nore |ayers. - 15 - 6. The process as
claimed in claim5, wherein the plastic panel (20) is co-extruded with
substrates, such as netal plates, woven or nonwoven faprics. 5 7. A

nodi fication of the process as clained in any of claing 1 to 6, wherein the
nmol di ng/ denol di ng stri ps (13). are provi ded novgbl y on a
substantially planar surface Of a tenperature-Qgggtrol ed pl at e, and
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10 corresponding countersurface, the polyner being arranged and
nel ted between the plate and countersurface. 8. An apparatus for
produci ng plastic panels (20), 15 preferably fromthernoplastic
material, which are provided on at |east one side with undercut attachnments
(28) fornmed integrally with them with an extruder (1) and a flat .die (2),
t hrough which the nelted polyner can be fed to a roll nip fornmed 20

by two rolls (10, 11, 12), at least one of the rolls (11) being provided
~with molds (27) phigchocorrespond to the wundercut attachnments (28),
wherein t he nmol ds (27) are provi ded i n ol di ng/ denol di ng strips
(13) which are arranqgg 25 18 ol@r 1bhe cirQinference of at |east one
roll (11) and are designed such that,{once thg attachments (28) have |eft
the roll nip, they can|be noved forf the nondestructive release of the
formed undercut attachgents (28) off the [ (20). 30 9. The

- apparatus as clained ig claim8 werefln the /denol di ng strips (13)
are mounted such that tthey can pe noved radi al | rd. 35 10. The
apparatus as clainmed inp claim8for (9, pwierein s (27) are provided
approximately half ang’hgy® in pol di ngjdenol di $ (13) adjacent to
each ot her.
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- 16 .- 11. The apparatus as clainmed in at |least one of clains 8 to 10,
wherein the nol di ng/ denol ding strips (13) can be radi ally noved
hydraulically or pneumatically by nmeans of pi ston/cylinder 5
arrangenents (16) arranged in the rolls (10, 11, 12). 12. The apparatus
as claimed in at least one of clains 8 to 11, wherein a roll shell (17) of
the rolls 10 2410, 112812) Is designed - in cross section - as a

pol ygon with planar faces (26), and wherein the nol di ng/ denol di ng strips
(13) in theFégabe of{ rest befar agai nst the fad®&.&5) via corgfes ppndi ng

pl anar supporting suffaces (R6). 15 13. The apparatus as clainmed in at

| east one of clains to 12,1 wherein the nol ds (27)2@cesset§%nto t he

nol di ng/ denol ding stfips (13) are designed as discre%e i nverted cones or

pyram ds. 20 14. The apparatus as clainmed in claim 13, wherein the cone-
or ‘pyram d-shape% ds are I,ded trip-shaped |recesses} arranged

transversely to t uctropaf the pllastic,
Si, bne of clgams
74\

15. The apparat
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8 to 14, wherein as [sic] web profiles arranged transversely to the
direction of production of the plastic panel (20) are forned. 30 16. A
nodi fication of the apparatus as clained in clainms 8 to 15, wherein,
for the intermttent production of individual plastic panels, the

mol di ng/ denol di ng strips (13) are provided on a 35 pl anar pl ate,
which interact [sic] with a planar countersurface, the polyner being
provided, in particular as granules, between the plate and countersurface,
where it is able. lt. - 17 - 17. A pl ast+ el (20) with
integrally prov#d%gfgﬁndercut attachnents, prodﬁzgﬁg%y the process [l acuna]
at least one of clains 1 to 7. 5 18. A plastic panel (20) wth

integrally provided, undq?ut attachnents, produced on tH€ apparatus as
clainmed in at |east; one off clains 8 to 16.
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