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ABSTRACT

PROCESS AND APPARATUS FOR THE CO-VULCANIZATION OF
THERMOPLASTIC PLASTICS MATERIAL AND ELASTOMERIC

MATERIAIT,

An apparatus (1) comprises a multi-component
extrusion head (8) to which are connected elastomeric

material extruders (9, 10), a feed device (21) for a
bonding material, and, via a calibrating and cooling
region (5), a plastics material extruder (2). From an
outlet (15) of the multi-component extrusion head (8)
exits a compound profile of chemically bonded
thermoplastic plastics material and elastomeric

material. The compound profile is co-vulcanized in a
subsequent cross-linking zone (17).

(Fig. 2)
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PROCESS AND APPARATUS FOR THE CO-VULCANIZATION

OF THERMOPLASTIC PLASTICS MATERIAL AND ELASTOMERIC
== ~cnallPraferll Foaolleo MATERIAL AND ELASTOMERIC
MATERIAL.

The invention relates first of all to a
process for the production of a chemical bond between
thermoplastic plastics material on the one hand and
elastomeric material on the other hand by
co-vulcanization.

In one known process of this type {EP 0528560
Al) a thermoplastic plastics material on the one hand
and an elastomeric material on the other hand are fed
into a multi-component extrusion head and from this a
combination is produced by co-extrusion. This co-
extruded product is vulcanized immediately thereafter
and 1s cooled. The plastics material eventually forms
thin layers having a low coefficient of friction on
those surface regions of a weather sealing strip which
come into contact with a movable side window of a motor
vehicle.

From EP 0501037 A2 it is known to feed the
extrusion head of an elastomer extruder with a reactive
urethane hot melt resin composition. The result is the
same low-friction thin layers on those surface regions
of a weather sealing strip which are arranged to come
into contact with the side window of a motor vehicle.

Another known process of the type first
referred to above (DE 37 37 891 Al) uses particular
types of rubber and thermoplastic molding materials as
elastomeric materials. It is to be noted that
operating according to the two-stage extrusion process
is expensive in terms of both time and labor.

DE 34 35 939 Cl shows that it is known per se
in the treatment of elastomeric materials to use two

shear head extruders which feed into a common extrusion
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head.
From DE-PS 2 059 4386 is known an apparatus for

the plast’if'ication of plastics material, particularly in an
injection molding machine, 1in which two independently
operating devices are provided for the production of heat
for the plastification process. One of these devices 1is a
shear device formed by a rotating core and supplying
shearing heat.

From DE 31 18 429 Al there is known a buffer
strip of foamed polyurethane or polyvinyl chloride which 1is
adhered by a pressure-sensitive adhesive coating on the one
hand to a profile member of thermoplastic material and on
the other hand to a liner.

From DE 38 35 211 Al 1t 1s known to extrude from

a common extrusion head made from a U-shaped clamping strip

of hard rubber, a complete envelope around the clamping

strip and with 1lips of soft rubber and a sealing tube of
expanded rubber. The compound profile finally runs through
a heating station and a hot air zone which completes the
vulcanization.

From DE 36 27 537 Al (embodiment shown in Fig. 1)
it is known to extrude (embodiment shown in Fig. 3) on to
an edge zone of a pivotable motor vehicle quarterlight a

U-shaped profile strip of a polyurethane—based adhesive

material with a central web. The profile strip includes an

undercut groove 1into which a complementary retaining

section of a push-in sealing profile can be pressed so as

to be held there by the shape.

It 1s the object of the present invention to

broaden the range of application of the process first

mentioned above.

The present invention thus provides a process for

the production o©of a chemical bond between thermoplastic
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plastics material and elastomeric material Dby co-
vulcanization, wherein the thermoplastic plastics material
and the ellastomeric material are fed into a multi-component
extrusion head and are ejected from the multi-component
extrusion head as a compound profile, and wherein the
compound profile 1is cross-linked and cooled after leaving
the multi-component extrusion head, characterised in that
at least one thermoplastic plastics material' 1s extruded,
calibrated and cooled to form at 1least one plastics
material profile section, that the at leaSt one cooled
plastics material profile section is fed into the multi-
component extrusion head, that at least one elastomeric
material, separate from said at least one plastics material'
profile section, 1is extruded into at least one elastomeric
profile section, and that the or each elastomeric profile

section 1s fed into the multi—component exXxtrusion head.

By these means 1S made possible the
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manufacture of compound profiles of thermoplastic
plastics material and elastomeric material in a cost-
effective way and with continuous high qualitative
values. The process of the invention is particularly
suited to the manufacture of sealing profiles in which
until now fixing rails of metal have served as holders
for the elastomeric profile parts anchored thereon.
This latter structure is expensive and is comparatively
difficult to manipulate in the assembly process. The
process according to the present invention permits the
metallic fixing rails to be replaced by altogether
better and more suitable profile parts of plastics
material and to produce the compound profiles of
plastics material and elastomeric material in a cost-
effective way in a combined extrusion process. In this
way one avolds in particular the need for a subsequent
anchoring of the elastomeric profile parts with a
metallic fixing rail. Plastics material and
elastomeric material are, according to the invention,
fixed to one another instead by chemical bonding during
the common extrusion. This has a particularly
favourable effect on the operating parameters of each
component of the compound profile. The plastics
material is on the one hand calibrated and on the other
hand 1s cooled down to the temperature appropriate for
the subsequent common extrusion with the elastomeric
material from the multi-component extrusion head. One
can use for example one to three different elastomeric
components, for example expanded rubber or soft rubber
in different hardnesses. These elastomeric components
are extruded into the multi-component extrusion head
and are jointly extruded from the multi-component
extrusion head with the at least one plastics material
component. For the plastics material, the treatment or

softening temperature of 180 to 300°C is preferred.
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The cross-linking can be carried out in a manner Kknown per se
in a hot air or UHF 1installation or 1n a salt bath or in a
fluid bed.

Preferably, at least one elastomeric material 1is
extruded from a shear head extruder. This enables an
effective tempering of the elastomeric material 1n order to
achieve the optimum temperature levels 1n the multi-component
extrusion head for all the component materials.

Preferably, at least one coupling material 1is also
fed into the multi-component extrusion head 1if the desired
chemical bond cannot be sufficiently achieved without an
additional coupling layer of bonding material. This promotes
the chemical bond between the plastics material and the
elastomeric material.

The present 1invention relates also to an apparatus
for the creation of a chemical bond between thermoplastic
plastics material and elastomeric material oy CO-
vulcanization. Known apparatus components or those that are
known per se from the aforesaid prior publications are used
there for quite different purposes. The object of the present
invention 1s to improve the apparatus.

This object 1s achieved by an apparatus for the

creation of a chemical bond between thermoplastic plastics
material and elastomeric material by co-vulcanization, wherein
inlets of a multi-component extrusion head are arranged to be
fed with the thermoplastic plastics material and the
elastomeric material, and wherein a cross-linking zZone and a
cooling zone following the cross-linking zone are connected at
an outlet of the multi-component extrusion head for a
compound profile of thermoplastic plastics material and
elastomeric material, characterised in that a calibrating and
coolling zone 1s connected between an outlet at least of one

plastics material extruder and an inlet of the multi-component
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extrusion head, and that an outlet at least of one elastomeric
material extruder 1is connected to an 1nlet of the multi-
component eX%rusion head.

Basically, the present 1invention 1s suitable nét

5 only for the <creation of particularly favorable sealing

profiles. In particular, for the motor vehicle industry, one

can produce for example by this means 1n a favourable way

- rainwater strips and bodywork seals for use undér the bonnet

of motor vehilicles. In these <cases the one component of

10 thermoplastic plastics material assumes the function of the
previously used metallic fixing rails.

Frurther features and advantages of the invention

willl become apparent from the following'
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which are described with reference to the drawings. In

accordance with the invention;

Fig. 2 is a plan view, on an enlarged scale
as compared with Fig. 1, of part of a second embodiment
of apparatus:

Fig. 3 is a plan view, on an enlarged scale
as compared with Fig. 1, of part of a third embodiment
of apparatus:

Fig. 4 is a cross-sectional view through a

first embodiment of manufactured product in its
installed state;

Fig. 5 is a cross-sectional view through a
further manufactured product in its installed state;

Fig. 6 is a cross-sectional view through a
third embodiment of manufactured product; and

Fig. 7 is a cross-sectional view through a
fourth embodiment of manufactured product.

Fig. 1 shows an apparatus 1 for the
production of a chemical bond between thermoplastic
plastics material on the one hand and elastomeric
material on the other hand by co-vulcanization.

The apparatus 1 comprises a plastics material
extruder 2 whose outlet 3 is connected to an inlet 4 of
a calibrating and cooling region 5. An outlet 6 of the

calibrating and cooling region 5 is connected to an

inlet 7 of a multi-component extrusion head 8.

The apparatus 1 further includes two
elastomer extruders 9 and 10, whose outlets 11 and 12
are respectively connected to further inlets 13 and 14

of the multi-component extrusion head 8.
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A compound profile consisting of plastics
material and elastomeric material, whose components are
chemically bonded to each other, "is continuously
extruded from an outlet 15 of the multi-component

extrusion head 8. The compound profile moves in the
direction of an arrow 16, firstly through a cross-
linking zone 17 and thereafter through a cooling zone
18, in order then to be passed via a conveyor track 19
to a separating unit 20. In the separating unit 20 the
endless compound profile is cut off in required section
lengths.

In all the Figures of the drawings the same

parts are provided with the respective same reference
numerals.

In the embodiment shown in Fig. 2, the
apparatus 1 includes, in addition to the components
shown in Fig. 1, a feed device 21 for a coupling
material which promotes the chemical bond between the
plastics material and the elastomeric material (compare
for example 42 in Figs. 5 and 7). An outlet 22 of the
feed device 21 is connected to a further inlet 23 of
the multi-component extrusion head 8. In this way, the
coupling material can be introduced directly into the
multi-component extrusion head 8 and be fed between the
surfaces of the plastics material and of the
elastomeric material which are to be bonded to one
another. For reasons of space, the feed device 21 can
be arranged spatially above the extruders 2, 9 and 10.
An outlet passage 24 of the feed device 21 then extends
at an angle downwards to the inlet 23.

In the embodiment shown in Fig. 3, the
apparatus 1 includes respective shear heads 25 and 26
at the outlets 11 and 12 of the elastomer extruders 9
and 10. The outlets 27 and 28 of the respective shear

heads 25 and 26 are connected to the inlets 13 and 14
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of the multi-component extrusion head 8.

With the provision of the shear heads 25, 26
it is possible in a particularly effective way to
adjust the temperature of the elastomeric material at
its entry into the multi-component extrusion head 8 to
the desired level. Also, in the case of the embodiment
shown in Fig. 3, if needed, one or more feed devices
corresponding to the feed device 21 shown in Fig. 2 can
be used.

Fig. 4 shows a compound profile 29 which is
made up from four profile sections 30 to 33. The
profile sections 30 and 32 are of expanded rubber, with
the profile section 30 being provided with a hollow
chamber 34 throughout its length in order to improve
its resilience properties.

The profile section 31 is likewise provided
with a hollow chamber 35 running throughout its length
in order to achieve optimum resilience properties. The
profile section 31 consists of an elastomeric material,

Just as do the profile sections 30 and 32. As
elastomeric materials for the profile sections 30 to 32

one can use for example the following materials:

Expanded rubber having a Shore-A hardness
of 10 to 30; or

Soft rubber having a Shore-A hardness of
30 to 70;

both being made for example from

EPDM,

SBR,

CR,

ECO,

blends (mixtures) of EPDM with SBR with an
EPDM proportion by weight of 20 to 90%,
blends of EPDM with SBR and/or polyoctenamer,
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or
NBR.

The following thermoplastic elastomeric

materials (TPE) can also be used by way of example:

TPE based on styrene ethylene butylene
styrene (S—-EB-S)

TPE based on styrene butadiene styrene
(SBS),

TPE based on styrene isoprene styrene

(SIS),

TPE based on elastomeric compositions as
TPO blends or TPO alloys, for example of
cross—-linked EPDM/propylene blends (EPDM/PP)
or

Ethylene vinyl acetate/Vinylidene chloride
(EVA/PVDC) or

TPE based on thermoplastic

polyurethanes (TPU); TPO is the abbrewviation
for thermoplastic polyolefin elastomers.

The profile sections 30 to 32 are each formed
by an elastomer extruder which has already been
described above, and subsequently are vulcanized to one
another along the boundary surfaces which come into
contact with each other. Thus, a chemical bond of
sufficient strength is created between the respective
profile sections 30 to 32.

The profile section 33 consists in contrast
of a thermoplastic plastics material. The following

materials can be used for this, for example:

PPE polyphenylene ether
PP polypropylene



10

15

20

25

30

35

2138773

-9

PE (LDPE, low density PE)
PE (HDPE, high density PE)
PIB polyisobutylene
PS polystyrene
PA polyamide
PC polycarbonate
PETP polyethylene terephthalate
POM polyoxymethylene,
epoxy resin,
phenol formaldehyde resin
PES polyester
PPO polyphenyl ether or
PVC polyvinyl chloride.

These plastics materials can be used with or

without reinforcement, for example by carbon fibres or
glass fibres.

The profile section 33 is produced by a
plastics material extruder 2, already described above,
with subsequent calibrating and coocling regions 5, and
1s co-extruded with the profile sections 30 to 32 from
the multi-component extrusion head 8 which has also
been described above. By means of the subsequent co-
vulcanization a chemical bond of sufficient strength is
created between the profile sections 31 and 33.

The compound profile 29 which is thus created
i1s held on the one hand by an anchor groove 36 at a
folded edge 37 of a motor vehicle bodywork panel 38,
and on the other hand by a screw 39 which penetrates
through the profile section 33 and into a bodywork
panel 40. Thus, with the simplest means, one achieves
a stable connection of the compound profile 29 to the
bodywork 38. The compound profile 29 serves for
example as a sealing profile for the side parts of the

roof frame of a folding top or hard top for a cabriolet
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or a coupé type vehicle.

Fig. 5 shows a compound profile 41 which is
structured and formed substantially in the same way as
the compound profile 29 shown in Fig. 4. Again the
connection to the motor vehicle bodywork 38 is
accomplished in the same way as in Fig. 4. The
difference as compared with Fig. 4 lies in the fact
that between the profile sections 31 and 33 there is
now provided a layer of a coupling material 42. The
purpose of the coupling material 42 is to improve the
chemical bond between the elastomeric material of the
profile section 31 and the thermoplastic plastics
material of the profile section 33. The following

materials can be used for example as the coupling
material 42:

EPDM in a blend with PP, PE, PS, PIB, PES,
as well as other polymers from the aforesaid
listing of the materials for the profile

section 33, in a proportion by weight of less
than 20%,

Blends of EPDM-CR-SBR-polyoctenamer or EPDM
compounds with resin additions, (for

example epoxy resins).

If the profile section 33 is of a TPE, then a
polypropylene primer can be used for example as
coupling material 42.

Fig. 6 shows another compound profile 43, in
which the profile section 30 is of expanded rubber and
the compound profile 43 forms an almost complete
enclosure. Within the interior of the profile section
30 is arranged the profile section 31, which likewise
consists of an elastomeric material and has a chemical
bond with the profile section 30 at the boundary
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surfaces. Between the profile sections 30 and 31 are
throughgoing hollow chambers 44 and 45 to improve the
elasticity properties of the compound profile 43.

The profile section 33 in Fig. 6 has a
substantially T-shaped cross-section and is partially
embedded in the profile sections 30 and 31. Here
again, at the boundary surfaces, a sufficiently strong
chemical bond is created just on the basis of the
aforesaid co-extrusion and co-vulcanization.

At its lower free end the compound profile 43
shown in Fig. 6 has mounting holes 46 which are
arranged spaced from one another in the longitudinal
direction. These mounting holes 46 can be connected to
a part of the bodywork (not shown) and have fixing
elements therethrough. A lip 48 of the profile section
30 which is made of expanded rubber overlies the
mounting holes 46. The compound profile 43 serves for
example as a sealing profile for the front transverse
section of the roof frame of a folding cover or hard
top for a cabriolet or for a coupé type vehicle.

Fig. 7 shows yet another compound profile 47
which is particularly suitable as a sealing profile for
the front transverse section and the side parts of the
roof frame of a folding cover or hard top for a
cabriolet or for a coupé type vehicle.

The compound profile 47 comprises a profile
section 33 of a thermoplastic plastics material which
has a substantially U-shaped cross-section. The
profile section 33 is provided with a plurality of
mounting holes 46 which are arranged spaced from one
another in the longitudinal direction. These mounting
holes each have all-round play with reference to a
metal-cutting screw 39. Thus, the compound profile 47
can be displaced relative to the screws 39 within

limits in the longitudinal and transverse directions
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during the assembly, until the optimum position for the
compound profile 47 has been achieved. Then, the
screws 39 are fastened in place.

One longitudinal end of the profile section
33 is formed as a first coupling member 49. A masking
profile section 50 is vulcanized onto the profile
section 33 on its lengthwise side which lies opposite
to the first coupling member 49. The masking profile
section 50 includes an additional profile section 51 of
expanded rubber which is vulcanized onto a base 52 and
onto a leg 53 of the profile section 33 by means of the
coupling material 42. A constituent part of the
masking profile section 50 is a further profile section
54 of soft rubber which overlies the profile section 33
and which has one longitudinal end vulcanized to the
additional profile section 51 and has its other
longitudinal end vulcanized to a coupling profile
section 55. The coupling profile section 55 consists
of a thermoplastic plastics material and comprises a

second coupling member 57 which forms a snap closure 56
with the first coupling member 49.

A sealing profile section 58 of expanded
rubber is vulcanized by means of the coupling material
42 to the side of the profile section 33 which lies
opposite the additional profile section 51.

In Fig. 7 there is indicated in chain-dotted
lines, at the top, the bodywork panel 40 to which the
compound profile 47 is to be fitted. The toothed parts
of the profile sections 51, 58 are pressed sealingly
against the bodywork panel 40 and are correspondingly
deformed. Until the aforementioned fastening of the
metal-cutting screws 39 the snap closure 56 is free and
the further profile section 54 hangs downwards out of
the way of the screwdriver. After the fastening of the
screws 39 the further profile section 54 with the
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coupling profile section 55 is folded upwards and the
snap closure 56 is closed. This creates a hollow
chamber 59 into which, due to a window 60 of the motor
vehicle, the further profile section 54 can be deformed
upon putting the roof cover in place, as is indicated by
chain-dotted lines in Fig. 7.

In Fig. 7 the major part of the external
surface of the additional profile section 51 and of the
further profile section 54 are overlaid with a sliding
layer 61 which is indicated as being comparatively
thick but which in practice is just a thin coating.
The sliding layer 61 reduces the sliding friction
between the further profile section 54 and the window

glass 60.
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CLAIMS:

1.‘ . Process for- the pfoductibn .of a ‘chemi\cél bon'd.
between thermoplastic plastics material and elastomeric
material biy co-vulcanization, wherein the thermoplastic
plastics material and the elastomeric material are fed into a
multi-component extrusion head and are ejected from the multi-

component extrusion head as a compound profile,

and wherein the compound profile 1s cross-linked and cooled

after leaving the multi—component extrusion head,

- characterised 1n that at least one thermoplastic plastics

material is extruded, calibrated and cooled to form at least

one plastics material profile section,

that the at least one cooled plastics material profile section

is fed i1nto the multi-component extrusion head,

that at least one elastomeric material, separate from said at
least one plastics material profile section, 1s extruded into

at least one elastomeric profile section,

and that the or each elastomeric profile section is fed into

the multi-component extrusion head.

2 . Process according to claim 1, characterised in
that said at least one elastomeric material is extruded from a

shear head extruder.

3. Process according to claim 1 or 2,
characterised 1n that at least one coupling material to
promote the chemical bond between the plastics material and
the elastomeric material 1s also fed into the multi-component

extrusion head.
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4. Apparatus for the creation of a chemical bond
between thermoplastic plastics material and elastomeric

material by co-vulcanization,

wheréin inlets of a multi-component extrusion head are
arranged to be fed with the thermoplastic plastics material
and the elastomeric material, and wherein a cross-linking zone
and a <cooling zone following the cross-linking zone are
connected at an outlet of the multi-component extrusion head
for a compound profile of thermoplastic plastics material and

elastomeric material,

characterised 1in that a calibrating and cooling zone is
connected between an outlet at léast of one plastics material
extruder and an inlet of the multi-component extrusion head,
and that an outlet at least of one elastomeric material

extruder 1s connected to an 1inlet of the multi-component

extrusion head.

5. Apparatus according to claim 4, characterised
in that the at least one elastomeric material extruder is

formed as a shear head extruder.

6 . Apparatus according to claim 4 or S,
characterised in that at least one feed device for a coupling

material which promotes the chemical bond between the plastics

material and the elastomeric material i1s connected to an inlet

of the multi-component extrusion head.

7. Sealing profile for side parts of a roof frame

of a vehicle comprising several profiles with one profile

being adapted to be connected to a bodywork panel manufactured

according to any one of claims 1 to 3,
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characterised 1n that a profile section of a thermoplastic
plastics material 1s arranged to be fixed to a bodywork panel,
and that an elastomeric profile section of soft rubber is

vulcanized to the plastics material profile section.

8 . Seallng profile according to claim 1,
characterised 1n that at least one additional elastomeric
profile section of expanded rubber 1s wvulcanized to the
elastomeric profile section of soft rubber, and that an
additional elastomeric profile section of expanded rubber is

arranged to be coupled to a bodywork region.

9. Sealing profile for side parts of a roof frame of

a vehlcle comprising several profiles with one profile being
adapted to be connected to a bodywork panel manufactured

according to any one of claims 1 to 3,

characterised 1n that a profile section of thermoplastic
plastics material 1s provided having a substantially T-shaped

cross-section,

that an elastomeric profile section of soft rubber is
vulcanized to a first part of the periphery of the plastics

material profile section,

and that an additional elastomeric profile section of expanded

rubber 1s vulcanized to a second part of the periphery of the
plastics material profile section and to the elastomeric

profile section.

10. Sealing profile according to claim 9,
characterised 1n that the additional elastomeric profile
section encloses substantially the whole of the rest of the
compound profilile and has a lip extending above mounting holes

which are arranged to receive fixing members which are located
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in the plastics material profile section and 1n another end of

the additional elastomeric profile section.

11. Sealing profile for side parts of a roof frame
of a wvehicle comprising several profiles with one profile
being adapted to be connected to a bodywork panel manufactured

according to any one ¢of claims 1 to 3,

characterised in that a profile section 1is formed of
substantially U—shape of a thermoplastic plastics material and

has in its base mounting holes for receiving fixing members,

that one 1longitudinal end of the plastics material profile

section 1s formed as a first coupling member,

that a masking profile section 1s vulcanized to the plastics
material profile section at its longitudinal side which lies

opposite the first coupling member,

and that a free 1longitudinal end of +the masking profile
section 1s provided with a second coupling member which forms

a snap closure with the first coupling member.

12. Compound profile according to claim 11,
characterised 1n that the masking profile section includes an
elastomeric profile section of soft rubber overlying the

plastics material profile section.

13. Compound profile according to claim 12,
characterised 1in that one longitudinal end of the elastomeric
profile section 1s wvulcanized to an additional elastomeric
profile section of expanded rubber which in turn is vulcanized

to the plastics material profile section.

14. Compound profile according to any one of

claims 11 to 13, characterised in that the second coupling
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member 1s formed as a coupling profile section of
thermoplastic plastics material, and that the coupling profile
section is vulcanized to the masking profile section which

otherwise consists of elastomeric material.
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