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DRYING METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of European
Patent Application No. 23 159 536.4 filed Mar. 2, 2023. The
entire disclosure of the above application is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

Technical Field

[0002] A method for welding hygroscopic plastics parts,
preferably pipeline components, by means of a butt-welding
machine, wherein the two plastics parts are clamped and
fixed in a coaxial position in relation to one another by
means of a clamping device, wherein the mutually opposite
end faces of the plastics parts are planed flat by means of a
planer which can be brought in between them, and the ends
of the plastics parts are melted by means of a heating mirror
that can be brought between them, wherein the heating
mirror is disposed at a spacing from the end faces of the ends
of' the plastics parts, in order to achieve the required heat for
the melting operation, wherein the ends of the plastics parts
are joined together after the melting operation.

[0003] Such methods for welding plastics parts are known
from the prior art, but to that end use is made of thermo-
plastic materials that are not hygroscopic.

Discussion

[0004] EP 0 899 083 discloses a method according to the
preferred embodiment of the invention, but it would not be
suitable for hygroscopic plastics unless the plastics parts
were dried beforehand. It is known from the prior art that
such drying is performed in advance as a separate additional
working step, usually in a heating cabinet, in order to ensure
that the plastic does not contain, or scarcely contains, any
moisture, since the latter would cause moisture blisters
during the welding. This correspondingly requires a lot of
time and energy expenditure in order to be able to weld
hygroscopic plastics parts to one another.

[0005] An aspect of the invention is to propose a method
which makes it possible to weld hygroscopic plastics parts
to one another without it being necessary to dry the plastics
parts beforehand in order to remove moisture from the
plastics part.

SUMMARY

[0006] This aspect is achieved in that the ends of the
plastics parts are dried while the plastics parts are being
fixed on the butt-welding unit, wherein the drying is per-
formed by the heating mirror disposed between the ends of
the plastics parts.

[0007] Inthe case of the method according to the preferred
embodiment of the invention for welding hygroscopic plas-
tics parts, preferably pipeline components, by means of a
butt-welding machine, the two plastics parts are clamped
and fixed in a coaxial position relative to one another by
means of a clamping device. The fixed plastics parts can be
axially moved by means of the clamping device, in order to
reach the various positions during the welding method. A
drive and a controller, which perform the welding process in
accordance with the specified data, are preferably present for
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this. The pipeline components welded together or to one
another are preferably fittings and/or pipes. After the plastics
parts have been clamped or fixed, preferably by the clamp-
ing devices of the butt-welding machine, the mutually facing
end faces of the plastics parts are planed flat by means of a
planer which can be brought in between them. The ends of
the plastics parts are preferably planed flat to a certain
extent, such that the end faces define a zero point.

[0008] The planed ends of the plastics parts are then
melted by means of a heating mirror that can be brought
between them and is disposed between the plastics parts
instead of the planer.

[0009] The heating mirror is disposed at a spacing from
the end faces of the ends of the plastics parts, in order to
achieve the heat required to melt them. The welding method
according to the preferred embodiment of the invention is
preferably performed by means of an infrared heating mirror
and is accordingly contactless, that is to say the heat is
applied to the ends of the plastics parts by heat radiation and
convection.

[0010] Following the melting operation, the ends of the
plastics parts are joined together after the heating mirror in
between them has been removed.

[0011] In order to obtain a weld seam that meets the
requirements, it must be ensured that the plastics parts
comprise no moisture, or do not comprise excessive mois-
ture. In the case of the method according to the preferred
embodiment of the invention, the moisture in the hygro-
scopic plastics parts is extracted, so that they contain no
moisture or at least only little enough moisture that a weld
seam that meets the requirements can be obtained. For this,
the ends of the plastics parts are dried while the plastics parts
are being fixed on the butt-welding machine, wherein the
drying is implemented by the heating mirror disposed
between the ends of the plastics parts. The heat radiation
from the heating mirror and the prevailing convection have
the effect that the welding zones of the ends of the plastics
parts are correspondingly dried. Since only the welding
zones and not the entire plastics part are/is dried, it is
possible to save on an amount of energy.

[0012] The ends of the plastics parts are preferably dried
after the planing operation. After the planing operation, the
ends of the plastics parts have been brought to an exact
dimension, as a result of which the precise position of the
end sides is known and the spacing between the end faces
and the heating mirror can be precisely defined, as a result
of which the transferred heat for drying can be regulated via
the spacing. In addition, a trimming operation in advance
avoids the expenditure of energy for drying material which
will subsequently be removed by planing.

[0013] A preferred embodiment has been shown to be
disposing the end faces of the plastics parts at a greater
spacing relative to the heating mirror for the drying than
during the melting operation. As a result, the prevailing
temperature at the end of the plastics parts is lower than in
the case of melting without regulation of the temperature at
the heating mirror.

[0014] It is advantageous that the drying takes place
before the ends of the plastics parts are melted. In order that
no moisture blisters are produced when the ends of the
plastics parts are being melted, it is advantageous when the
moisture is extracted beforehand by drying the ends of the
plastics parts.
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[0015] The drying is preferably carried out dynamically
and the spacing between the end faces of the plastics parts
and the heating mirror is regulated depending on the tem-
perature prevailing at the end of the plastics parts, or the
welding zone. This has the effect of a rapid adaptation of the
temperature at the end of the plastics parts and optimum
drying conditions are ensured. The time is preferably also
correspondingly regulated. It has been shown to be advan-
tageous when the data for the corresponding plastics parts
are stored in memory in the controller, as a result of which
the method is carried out autonomously when the plastics
parts are identified. That is to say, the heating mirror
preferably heats up to a predefined temperature and the
spacings are carried out according to the method steps and
the dwell time of the plastics parts at the corresponding
positions.

[0016] Ithas been shown to be advantageous if the ends of
the plastics parts are not melted during the drying. This
prevents the formation of moisture blisters, since in that case
melting would be performed without prior drying. There-
fore, lower temperatures prevail at the end of the plastics
parts during the drying than during the melting. The drying
temperatures at the end of the plastics parts are preferably
below the actual melting temperatures of the corresponding
plastic.

[0017] It Is advantageous when, to determine the spacing
after the planing operation, a zero-point check of the ends of
the plastics parts is performed. This serves to be able to
precisely ascertain the position of the end faces and thus
precisely set the spacing.

[0018] It has been shown to be advantageous when the
temperature of the heating mirror is kept constant during the
drying. The drying temperature is regulated via the spacing
between the end face of the plastics parts and the drying
mirror. The prevailing temperatures at the welding zone of
the plastics part are preferably monitored using a sensor and
correspondingly regulated by setting the spacing.

[0019] The temperature of the heating mirror is preferably
kept constant throughout the welding operation. Since a
temperature modification at the heating mirror is slow, other
parameters, such as spacing and time, are preferably modi-
fied in order to optimize the welding process.

[0020] It has also been shown to be advantageous if, to
ascertain whether enough moisture was extracted from the
plastics parts, the weight of the plastics part after the drying
operation is ascertained, or the weight before and after the
drying operation is ascertained and these two values are
compared with one another. As an alternative, there is also
the option of checking the welding zone using a moisture
sensor to see how high the moisture content is. All of the
configuration options can be freely combined with one
another.

[0021] An exemplary embodiment of the invention will be
described with reference to the figure, the invention not
being limited to just the exemplary embodiment. In the
figure:

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 shows a schematic representation of the
sequence of the welding method according to the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION

[0023] The drawing represented in FIG. 1 shows a sche-
matic representation of the method according to the pre-
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ferred embodiment of the invention for welding hygroscopic
plastics parts 1, preferably pipeline components. Pipeline
components are understood to mean, in addition to pipelines,
also fittings and other components which together can be
welded to one another on a butt-welding machine. FIG. 1
shows the different steps of the method after the planing
operation. Image A schematically shows the disposition of
the plastics parts 1 with respect to the heating mirror 2
during the method step of drying. It can be clearly seen that
the ends of the plastics parts 1 have a distance 3 from the
heating mirror which is considerably greater than it is during
the next method step of melting B. It can be clearly seen in
image B that the distance 3 has been reduced, in order that
a higher temperature is generated at the ends of the plastics
parts, or in the welding zone, by moving the ends of the
plastics parts 1 closer to the heating mirror 2. Since the
drying is dynamic, the temperature in the welding zone is
regulated by modifying the spacing 3 during the drying
phase, in order to obtain optimum drying and avoid melting.
Image C shows the position in which the melted ends of the
plastics parts are joined together after the heating mirror has
been removed and a weld seam 4 is formed.

What is claimed is:

1. A method for welding hygroscopic plastics parts (1),
preferably pipeline components, by means of a butt-welding
machine, comprising wherein the two plastics parts (1) are
clamped and fixed in a coaxial position in relation to one
another by means of a clamping device, wherein the mutu-
ally opposite end faces of the plastics parts (1) are planed flat
by means of a planer which can be brought in between them,
and the ends of the plastics parts (1) are melted by means of
a heating mirror (2) that can be brought between them,
wherein the heating mirror (2) is disposed at a spacing (3)
from the end faces of the ends of the plastics parts (1), in
order to achieve the required heat for the melting operation,
wherein the ends of the plastics parts (1) are joined together
after the melting operation, wherein the ends of the plastics
parts (1) are dried while the plastics parts are being fixed on
the butt-welding machine, wherein the drying is performed
by the heating mirror (2) disposed between the ends of the
plastics parts (1).

2. A method according to claim 1, wherein the ends of the
plastics parts (1) are dried after the planing-flat operation.

3. A method according to either of claim 1, wherein the
end faces of the plastics parts (1) are disposed at a greater
spacing (3) from the heating mirror (2) for the drying than
they are during the melting operation.

4. A method according to claim 1, wherein the ends of the
plastics parts are dried before the melting operation.

5. A method according to claim 1, wherein the drying is
carried out dynamically and the spacing between the end
faces of the plastics parts (1) and the heating mirror (2) is
regulated depending on the temperature prevailing at the end
of the plastics parts (1), or the welding zone.

6. A method according to claim 1, wherein the ends of the
plastics parts (1) are not melted during the drying.

7. A method according to claim 1, wherein, to determine
the spacing (3) after the planing-flat operation, a zero-point
check of the ends of the plastics parts (1) is performed.

8. A method according to claim 1, wherein the tempera-
ture of the heating mirror (2) is kept constant during the
drying.
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9. A method according to claim 1, wherein the tempera-
ture of the heating mirror (2) is kept constant throughout the
welding process.



