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Figure 1 10

tion and a thin-walled second pipe section configured to be connected to each other to form a
8 pipe using a conical screw thread connection, wherein the screw thread connection is formed

by an inner screw thread arranged at an inner surface provided at a first end of the first pipe
4 section, and an outer screw thread arranged at an outer surface provided at a second end of the
second pipe section. The invention is characterized in that the inner screw thread and the outer
screw thread are designed to have a negative play with respect to each other, such that screw-
ing the inner screw thread and the outer screw thread in each other results in an increased wall
thickness at the screw thread connection, for example at least 5 %, with respect to the wall
thickness in a middle part of the first pipe section and the second pipe section.
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PILE

The invention relates to a combination of a thin-walled first pipe section and a thin-
walled second pipe section configured to be connected to each other to form a pipe. Such pipe
may for example be used as a foundation pile for supporting a building structure such as a
house. The invention further relates to a pipe constructed from a combination of a first and
second pipe section, a method to construct a pipe, and a pipe section.

In a known embodiment of a foundation pile, a connection between a first pipe section
and a second pipe section is formed by a conical screw thread connection. In this conical screw
thread connection a first end of the first pipe section comprises an inner screw thread arranged
at a conical inner surface provided at the first end of the first pipe section, and the second pipe
section comprises an outer screw thread arranged at a conical outer surface provided at a
second end of the second pipe section.

By screwing the outer screw thread into the inner screw thread the first pipe section and
the second pipe section are connected to each other. Usually, the pipe is constructed by
multiple pipe sections, wherein each pipe section comprises an inner screw thread at the first
end and an outer screw thread at the second end.

Usually, the first end of the first pipe section and the second end of the second pipe
section each comprise a stop surface. The first stop surface and the second stop surface are
arranged such that the inner screw thread and the outer screw thread are completely screwed
into each other when the first stop surface abuts the second stop surface.

The first and second pipe sections normally have at least over the middle part a
constant outer diameter and a constant inner diameter, and the conical inner and outer
surfaces extend between this inner diameter and the outer diameter.

A drawback of the known combination of pipe section is that the screw thread
connection introduces a relatively weak location in the pipe constructed from the first and
second pipe sections.

It is an aim of the invention to provide an improved combination of pipe sections that

provides increased strength to the pipe constructed from the pipe sections.
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The invention provides combination of a thin-walled first pipe section and a thin-walled
second pipe section configured to be connected to each other to form a pipe using a screw
thread connection, wherein the screw thread connection is formed by:

an inner screw thread arranged at an inner surface provided at a first end of the first
pipe section, and

an outer screw thread arranged at an outer surface provided at a second end of the
second pipe section,

characterized in that the inner screw thread and the outer screw thread are designed to
have a negative play with respect to each other, such that screwing the inner screw thread and
the outer screw thread in each other results in an increased wall thickness at at least a part of
the screw thread connection, for example at least 5 %, with respect to the wall thickness in a
middle part of the first pipe section and the second pipe section.

According to the invention, the screw thread connection is designed with substantial
negative play. Due to this negative play, screwing the outer screw thread into the inner screw
thread to the desired depth will result in an increased wall thickness of the screw thread
connection compared with a middle part of the first and second pipe section. The increased
wall thickness of a combination according to the invention is for example, on average, at least
5% with respect to the wall thickness of a middle part of the first and second pipe section.

It has been found that an increase of wall thickness of at least 5% substantially
improves the strength of the screw thread connection and therewith the pipe constructed with
the first and second pipe sections.

Screwing of the outer screw thread into the inner screw thread until the desired depth
has been reached will, due to the negative play, lead to stresses above the yield point of the
material and, as a result, in plastic deformation of the inner screw thread, the outer screw
thread and the inner surface and/or the outer surface. Since the first and second pipe sections
are thin-walled, the deformation may be absorbed in the first and/or second end of the first and
second pipe section, respectively. It is remarked that the deformation of the screw threads also
results in a better engaging of the screw threads into each other which also increases the
strength of the screw thread connection.

Due to the deformation of the inner screw thread and the outer screw thread of the
screw thread connection is that a permanent connection may be obtained between the inner
screw thread and the outer screw thread. This has the advantage that a drilling pipe can be
rotated clockwise and anti-clockwise once the outer screw thread has been screwed into the

inner screw thread. The combination of the invention is typically suitable for single use.
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The increase in wall thickness may occur over a substantial part of the length of the first
and second parts, for example at least half of the length of the first part.

A further advantage of the combination according to the invention is that, since the
strength of the screw thread connections may be increased by the increased wall thickness of
the screw thread connection, pipe sections with a smaller wall thickness can be used to obtain
a pipe with a corresponding strength when compared with conventional screw thread
connections.

This results in a decrease in the volume of steel to be used which represents a
decrease in costs, weight etc.

The first pipe section and second pipe section can be made of steel, preferably high
strength steel. The first pipe section and second pipe section are preferably fabricated by
forming steel plate into a tube like form and welding the longitudinal or spiral shaped seams to
form a pipe section having a constant outer diameter and inner diameter over its entire length.
Subsequently, the inner surface and inner screw thread and the outer surface and the outer
screw thread can be machined into the respective pipe section.

In an embodiment, the outer surface at the outer end of the outer screw thread has a
smaller diameter than the inner surface at the outer end of the inner screw thread. The outer
end of the outer screw thread is the end of the screw thread closest to an end of the pipe
section; similarly, the outer end of the inner screw thread is the end of the screw thread closest
to an end of the pipe section.

The inner screw tread and the outer screw thread have a negative play with respect to
each other. By making the diameter of the outer surface at the outer end of the outer screw
thread smaller than the diameter of the inner surface at the outer end of the inner screw thread,
the beginning of the outer screw thread can be screwed more easily in the beginning of the
inner screw thread.

In an embodiment, screwing the inner screw thread and the outer screw thread in each
other results in an increased wall thickness at the screw thread connection of at least 10 %,
preferably 15% - 50%, with respect to the wall thickness of a middle part of the first pipe section
and a middle part of the second pipe section.

In an embodiment, the inner surface is a conical inner surface and the outer surface is a
conical outer surface. By providing a conical inner surface and a conical outer surface provided
with an inner screw thread and an outer screw thread, respectively, the increase in wall

thickness over the length of the screw thread connection can be made substantially constant.
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In alternative embodiments, one of the inner surface and the outer surface may be
conical while the other is mainly cylindrical.

In an embodiment, the inner screw thread and the outer screw thread have a screw
thread height extending from the conical inner surface and conical outer surface, respectively,
wherein the inner screw thread runs from a first inner diameter of the conical inner surface to a
second inner diameter of the conical inner surface, wherein the first inner diameter is larger
than the second inner diameter, wherein the outer screw thread runs from a first outer diameter
of the conical outer surface to a second outer diameter of the conical outer surface, wherein the
first outer diameter is larger than the second outer diameter, and wherein a difference between
the first inner diameter and the first outer diameter or a difference between the second inner
diameter and the second outer diameter is smaller than the screw thread height.

In an embodiment, the middle part of the first tube section has an inner diameter and an
outer diameter, wherein the conical inner surface of the inner screw thread has a minimum
diameter larger than or equal to the inner diameter and a maximum diameter smaller than or
equal to the outer diameter, and wherein the conical outer surface of the outer screw thread
has a minimum diameter larger than or equal to the inner diameter and a maximum diameter
smaller than or equal to the outer diameter. In other words the conical inner surface extends
between the inner diameter and the outer diameter of the middle part of the first pipe section
and In other words the conical outer surface extends between the inner diameter and the outer
diameter of the middle part of the second pipe section.

In an embodiment, a wall thickness of the first pipe section and the second pipe section
is maximally 10% of the diameter of the first pipe section and the second pipe section,
respectively. The first and second pipe sections are thin walled pipe sections to allow plastic
deformation of the conical inner and/or outer surfaces while the outer screw thread is screwed
into the inner screw thread.

The outer diameter of the first and second pipe section may for example be in the range
of 50 mm - 150 mm, while the wall thickness of the pipe sections is 4 mm — 15 mm. The thin
wall of the pipe sections is advantageous in order to allow the first end and/or the second end
to plastically deform when the outer screw thread is screwed into the inner screw thread.

In an embodiment, screwing the inner screw thread and the outer screw thread in each
other comprises screwing until a stop surface at a first end of the first pipe section abuts an
associated stop surface on the second end of the second pipe section.

By using stop surfaces arranged at the first end of the first pipe section and the second

end of the pipe, the user can easily determine whether the outer screw thread has been
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screwed into the inner screw thread to the desired depth. The stop surfaces may for example
be arranged at the inner side of the screw thread connection or the outer side of the screw
thread connection or both.

Other indicators to indicate the desired screwing depth may also be used such as
indicator lines. In another embodiment, the number of revolutions or a minimal number of
revolutions of the outer screw thread with respect to the inner screw thread may be prescribed
to the user, in order to assure that the outer screw thread has been screwed into the inner
screw thread to the desired depth.

In an embodiment, the combination comprises a sealing ring to be arranged between
the first end of the first pipe section and the second end of the second pipe section. A sealing
ring may be provided between the first end and the second end to seal the transition between
the first pipe section and the second pipe section. This sealing ring may in particular prevent
that moisture reaches the inner and/or outer screw thread. The sealing ring may for example be
provided near the outer surface of the first and second pipe sections to prevent moisture to
enter the screw thread connection from the outer surface of the pipe sections. As an
alternative, or in addition, a sealing ring may be provided near the inner surface of the first and
second pipe sections to prevent moisture to enter the screw thread connection from the inner
surface of the pipe sections.

The first pipe section and/or the second pipe section, in particular the first end and/or
the second end, respectively, may comprise a circumferential groove to at least partially receive
the sealing ring.

In an embodiment, the screw thread connection is intended to be plastically deformed
during screwing the inner screw thread and the outer screw thread in each other results to
obtain the increased wall thickness at the screw thread connection of at least 5 % with respect
to the wall thickness in a middle part of the first pipe section and the second pipe section.

In an embodiment, the combination comprises multiple pipe sections, wherein each pipe
section comprises a first end and a second end opposed to the first end, wherein each pipe
section comprises an inner screw thread arranged at an inner surface provided at the first end
of the pipe section, and an outer screw thread arranged at an outer surface provided at the
second end of the pipe section, wherein the multiple pipe sections can be connected to each
other using the inner and outer screw threads to form a pipe.

In an embodiment, the inner screw thread and the outer screw thread are double or
triple screw threads. The screw thread connection according to the invention requires a

relatively large torque in order to screw the outer screw thread into the inner screw thread. To
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prevent that the required forces on the threads become too high, it may be advantageous to
use double or triple screw threads as inner and outer screw threads. Since the pitch of the
double or triple screw threads may be larger compared to a single screw thread, the forces on
the threads may be lower.

The invention further provides a pipe constructed by screwing the first pipe section and
the second pipe section of any of the preceding claims to each other, wherein the screw thread
connection has a wall thickness larger, for example at least 5 % larger, than a wall thickness in
a middle part of the first pipe section and the second pipe section.

In an embodiment, the pipe may be a foundation pile. Such foundation pile may be
rammed, vibrated, drilled and/or pushed into the ground to create a foundation pile to support
an object, such as a building. The foundation pile may be filled, before, during and/or after
being arranged in the ground, with a suitable filling material, such as cement grout, grout,
concrete, and/or mortar.

The presence of such filling material will increase the strength of the screw thread
connection since the filling material will provide radial support at the inner side of the screw
thread connection. This radial support may prevent that the outer surface 7 is pressed inwards
into the foundation pile 1.

The invention also provides a method to provide a pipe using a combination as claimed
in any of the claims 1-17, comprising the step of connecting the first pipe section and the
second pipe section, wherein the step of connecting comprises screwing the inner screw thread
and the outer screw thread in each other, wherein screwing involves introducing stresses into
the screw thread connection above the yield point of the material of the first pipe section and
the second pipe section.

The method of the invention may require a relatively large torque during the screwing of
the outer screw thread into the inner screw thread to obtain the desired plastic deformation in
the screw thread connection. For example, a torque used for screwing the outer screw thread
into the inner screw thread may be at least 20% of a torque required to reach a yielding point in
the middle part of the first pipe section and/or second pipe section.

Screw driving machines used for rotating, e.g. drilling drill pipes or foundation piles into
the ground are often capable of delivering such torque for pipe sections used for these
applications. Therefore, the method according to the invention may be carried out using a
screw driving machine for drilling pipes into the ground for foundation purposes.

The invention also provide a thin-walled pipe section comprising a middle part, a first

end and a second end, wherein an inner screw thread is arranged at an inner surface provided



10

15

20

25

30

WO 2017/058014 7 PCT/NL2016/050668

at the first end of the pipe section, and an outer screw thread is arranged at an outer surface
provided at the second end of the pipe section,

characterized in that the inner screw thread and the outer screw thread have a negative
play with respect to each other, such that screwing the outer screw thread in a corresponding
inner screw thread of a corresponding pipe section results in an increased wall thickness at the
screw thread connection, for example at least 5 %, with respect to the wall thickness in a

middle part of the pipe section.

Embodiments of the invention will now be described, by way of example only, with

reference to the accompanying schematic drawings in which:

Figure 1 shows a longitudinal cross section of a pipe section according to a first
embodiment of the invention;

Figure 2 shows a longitudinal cross section of the screw thread connection between two
pipe sections as shown in Figure 1;

Figure 3 shows a longitudinal cross section of an alternative embodiment of a screw
thread connection between two pipe sections;

Figure 4 shows the first end of an embodiment of a pipe section in more detail,

Figure 5 shows the second end of the pipe section of Figure 4 in more detail;

Figure 6 shows a longitudinal cross section of a pipe section according to a second
embodiment of the invention; and

Figure 7 shows a longitudinal cross section of the screw thread connection between two

pipe sections as shown in Figure 6.

Figure 1 shows a longitudinal cross section of an embodiment of a pipe section,
generally denoted by reference numeral 1. The pipe section 1 comprises a middle part 2, a first
end 3 and a second end 4.

The pipe section 1 is thin-walled, in particular the wall thickness of the pipe section 1 is
maximally 10% of the diameter of the pipe section 1. The outer diameter of the pipe section 1 s
at least 50 mm.

The first end 3 comprises a conical inner surface 5 having an inner screw thread 6 and
the second end 4 comprises a conical outer surface 7 having an outer screw thread 8. The first

end 3 further comprises a stop surface 9 and the second end 4 comprises a stop surface 10.
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The pipe section 1 is fabricated by welding a steel plate in a pipe-shaped form. The
welded pipe section has a constant inner diameter and a constant outer diameter over its entire
length.

Thereafter, the conical inner surface 5 and the conical outer surface 7, including the
inner screw thread 6 and the outer screw thread 8 are machined into the pipe section, resulting
in the pipe section 1 shown in Figure 1. The outer diameter of the pipe section 1 is constant
over the middle part 2 and the first end 3, while the inner diameter of the pipe section 1 is
constant over the middle part and the second end 4.

The pipe section 1 is intended to be used in combination with other pipe sections to
construct a pipe, for example a pipe used as a drilling pipe or foundation pile. Such foundation
pile may be rammed, vibrated, drilled and/or pushed into the ground to create a foundation pile
to support an object, such as a building. A drilling pipe is intended to be drilled into the ground.

After the foundation pile is formed in the ground connecting multiple pipe sections 1 on
top of each other, the foundation pile may be filled with a filling material such as cement grout,
grout, concrete or mortar. The presence of such filling material may increase the strength of the
foundation pile.

The pipe section 1 and other pipe sections may be substantially identical. Typically, the
other pipe sections will have the same inner and outer diameter, and the same of different
lengths. In each of these pipe sections, the first end comprises a conical inner surface having
an inner screw thread and the second end comprises a conical outer surface having an outer
screw thread, substantially identical to the pipe section 1 shown in Figure 1.

It is remarked that hereinafter the reference numerals used with respect to the pipe
section 1 of Figure 1 will also be used for corresponding parts of other pipe sections.

A pipe can be constructed using the pipe sections 1 by screwing the outer screw thread
8 of one pipe section 1 into the inner screw thread 6 of the other pipe section 1. During
connection of two pipe sections 1, the outer screw thread 8 is completely screwed into the inner
screw thread 6 until the stop surface 9 of the first end 3 abuts the stop surface 10 of the second
end 4.

Instead of stop surfaces 9 and 10 to indicate that the inner screw thread 6 and the outer
screw thread 8 are screwed into each other to the desired depth also other indicators such as
indicator stripes can be used. Also a certain number of revolutions may be prescribed in order
to assure that the outer screw thread 8 is screwed to the desired depth into the inner screw
thread 6.
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A known screw driving machine used in drilling pipes into the ground for foundation
purposes may be used to screw the outer screw thread 8 into the inner screw thread.

In the pipe section of Figure 1, the inner screw thread 6 and the outer screw thread 8
have a screw thread height extending from the conical inner surface 6 and conical outer
surface 8, respectively. The inner screw thread 6 runs from a first inner diameter of the conical
inner surface 5 to a second inner diameter of the conical inner surface 5, wherein the first inner
diameter is larger than the second inner diameter. Similarly, the outer screw thread 8 runs from
a first outer diameter of the conical outer surface 7 to a second outer diameter of the conical
outer surface 7, wherein the first outer diameter is larger than the second outer diameter.

The difference between the first inner diameter and the first outer diameter and the
difference between the second inner diameter and the second outer diameter is smaller than
the screw thread height.

As a result, the inner screw thread 6 and the outer screw thread 8 have negative play
with respect to each other. Screwing of the outer screw thread 8 into the inner screw thread 6
until the stop surfaces 9 and 10 abut against each other, can only be accomplished by
introducing stresses that exceed the yield point of the material of the pipe sections 1. This
results in plastic deformation of the first end 3 and/or the second end 4 of the respective pipe
sections of the conical screw thread connection.

A longitudinal cross section of the screw thread connection obtained by screwing the
outer screw thread 8 of a second pipe section 1b into the inner screw thread 6 of a first pipe
section 1b until the stop surfaces 9 and 10 abut against each other is shown in Figure 2. It can
be seen that the wall thickness of the screw thread connection, for example at cross section B-
B is increased with respect to the wall thickness of the middle part 2 of the pipe section, i.e.
cross section A-A, due to the negative play of the inner screw thread 6 an the outer screw
thread 8 and the associated increase in material.

This increase in wall thickness of the screw thread connection is at least 5% with
respect to the wall thickness of the middle part 2 of the pipe section. Preferably, the increase in
wall thickness is at least 10% with respect to the wall thickness of the middle part 2 of the pipe
sections 1.

The increase in wall thickness at the location of the conical screw thread connection
improves the strength of screw thread connection and therewith the overall strength of the pipe

constructed with the pipe sections 1.
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Figure 2 shows only one screw thread connection of a first pipe section 1a to a second
pipe section 1b. Further pipe sections 1 may be connected to combination to increase the
length of the pipe. Each of the

Figure 3 shows an alternative embodiment of a first pipe section 1a and a second pipe
section 1b. In this embodiment, a sealing ring 11 is provided between the first end 3 and the
second end 4 to seal the transition between the first pipe section 1a and the second pipe
section 1b at the outer surface of the pipe. This sealing ring 11 protects the screw thread
connection from environmental influences from the outside such as moisture in order to prevent
corrosion of the screw thread connection.

Correspondingly, a sealing ring may be provided at the transition between the first pipe
section 1a and the second pipe section 1b at the inner surface of the pipe.

The first end 3 and/or the second end 4 may be provided with a circumferential groove
to at least partially receive the sealing ring 11.

It is remarked that instead of providing a sealing ring, the part of the inner surface 5
closest to the end of the pipe section 1 and the part of the outer surface 7 abutting against this
part after screwing the inner and outer screw thread in to each other may be flat surfaces, i.e.
without inner and outer screw thread, to form a sealing engagement at the outer side of the
screw thread connection. Similarly, a sealing engagement can be created by two flat surfaces
at the inner end of the screw thread connection.

Figures 4 and 5 show an embodiment of a pipe section 1 as depicted in Figure 1 in
more detail. Figure 4 shows the first end 3 of the pipe section 1, while Figure 5 shows the
second end 4 of the pipe section 1 in more detail.

Figures 4 and 5 show a pipe section having a middle part 2 with an outer diameter Do of
about 88.9 mm and an inner diameter Di of about 76.3 mm. The wall thickness w of the middle
part 2 is therewith about 6.3 mm which is about 7 % of the outer diameter Do.

At the first end 3, an inner screw thread 6 is provided on the conical inner surface 5. The
conical inner surface 5 with the inner screw thread 6 is machined in the pipe section 1. The
length L1 of the first end is about 50 mm and the angle a of the conical inner surface 5 with
respect to the longitudinal axis of the pipe section 1 is about 1.95 degrees.

The first end comprises two surfaces extending in a plane perpendicular to the
longitudinal axis of the pipe section 1, i.e. the stop surface 9 and a second stop surface 12. The
width a of the stop surface 9 is about 0.6 mm and width b of the second stop surface 12 is

about 2.5 mm.
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Detail A of Figure 4 is depicted in Figure 4a and shows the inner screw thread 6 in more
detail. The inner screw thread 6 has a screw thread height h of about 1.5 mm.

The inner screw thread 6 comprises a root, a flank and a crest. The root of the inner
screw thread 5 has a dimension i of about 1.9 mm, the flank has a dimension j of about 0.75
mm and the crest has a dimension k of about 1.6 mm.

At the second end 4, as shown in Figure 5, an outer screw thread 8 is provided on the
conical outer surface 7. The conical outer surface 7 with outer screw thread 8 is machined in
the pipe section 1. The length L2 of the second end 4 is, corresponding to the length L1 of the
first end 3, about 50 mm. The angle B of the conical outer surface 7 with respect to the
longitudinal axis of the pipe section 1 is about 1.72 degrees, and therefore differs from the
angle a of the conical inner surface 5 at the first end 3.

The second end 4 comprises two surfaces extending in a plane perpendicular to the
longitudinal axis of the pipe section 1, i.e. the stop surface 10 and a second stop surface 13.
The width ¢ of the stop surface 10 is about 1.5 mm and width d of the second stop surface 13 is
about 1.8 mm.

When the inner screw thread 6 and the outer screw thread 8 are completely screwed
into each other, the stop surface 9 will abut against the stop surface 10 and the stop surface 12
will abut against the stop surface 13. In alternative embodiments, the dimensions of the stop
surfaces may be different or there may be only one stop surface on each of the first end 3 and
the second end 4. lItis also possible that no stop surfaces are provided.

Detail B of Figure 5 is depicted in Figure 5a and shows the outer screw thread 8 in more
detail. The outer screw thread 8 has a screw thread height h of about 1.5 mm.

The outer screw thread 8 comprises a root, a flank and a crest corresponding to the
root, flank and crest of the inner screw thread 6. The root of the outer screw thread 8 has a
dimension p of about 1.9 mm, the flank has a dimension q of about 0.75 mm and the crest has
a dimension of about 1.6 mm.

The pitch of the inner screw thread 6 and the outer screw thread 8 is about 5 mm.

It is remarked that Figures 4 and 5 only show an example of a combination of an inner
screw thread 6 and an outer screw thread 8 that have negative play with respect to each other.
The dimensions of the conical inner surface 5 and the conical outer surface 7 and the inner
screw thread 6 and the outer screw thread 8 provided thereon may differ as long as the inner
screw thread 6 and the associated outer screw thread 8 have negative play with respect to

each other, and the pipe section is a thin walled pipe section that allows plastic deformation of
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the first end 3 and the second end 4 when the outer screw thread 8 is screwed into the inner
screw thread 6.

Figure 6 shows a second embodiment of a pipe section 1 according to the invention.
The pipe section comprises a middle part 2, a first end 3 and a second end 4. The second end
4 corresponds to the second end of the pipe section 1 of Figure 1, having a conical outer
surface 7 with an outer screw thread 8. The first end 3 comprises an inner surface having a
cylindrical main part 15 and a conical end part 16 at the outer end of the second end 3. The
inner screw thread 6 runs over the cylindrical main part 15 and the conical end part 16.

The conical end part 16 is provided to allow at least the outer end of the outer surface 7
to be arranged in the interior space of the pipe section 1 at the outer end of the first end 3, such
that the beginning of the outer screw thread 8 can be engaged with the beginning of the inner
screw thread 6.

By screwing the inner screw thread 6 further into the outer screw thread, plastic
deformation of the first end 3 and the second end 4 will occur. The resulting screw thread
connection is shown in Figure 7. | can be seen that at the upper side of the screw thread
connection the wall thickness has increased with a relatively low amount, i.e. the material of the
stop surface 10, while at the other lower end of the screw thread connection, eth wall thickness
has been increased with at least 50% of the wall thickness of the middle part 2 of the pipe
sections. This increase in wall thickness substantially increases the strength of the screw
thread connection. In practice, an increase in wall thickness of almost 100 % can be created.

It is remarked that although the embodiment of Figure 6 shows an inner surface 5 with
a cylindrical main part 15 and the conical end part 16, also other inner surfaces may be used,
such as for example two or more adjacent conical inner surfaces with different angles, or other

combinations of adjacent inner surfaces.
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CLAIMS

1. A combination of a thin-walled first pipe section and a thin-walled second pipe section
configured to be connected to each other to form a pipe using a screw thread connection,
wherein the screw thread connection is formed by:

an inner screw thread arranged at an inner surface provided at a first end of the first
pipe section, and

an outer screw thread arranged at an outer surface provided at a second end of the
second pipe section,

characterized in that the inner screw thread and the outer screw thread are designed to
have a negative play with respect to each other, such that screwing the inner screw thread and
the outer screw thread in each other results in an increased wall thickness at at least a part of
the screw thread connection, for example at least 5 %, with respect to the wall thickness in a

middle part of the first pipe section and the second pipe section.

2. The combination of claim 1, wherein the outer surface at the outer end of the outer
screw thread has a smaller diameter than the inner surface at the outer end of the inner screw
thread.

3. The combination of claim 1 or 2, wherein screwing the inner screw thread and the outer
screw thread in each other results in an increased wall thickness at the screw thread
connection of at least 10 % with respect to the wall thickness of a middle part of the first pipe

section and a middle part of the second pipe section.

4. The combination of any of the claims 1-3, wherein the inner surface is a conical inner

surface and the outer surface is a conical outer surface.

5. The combination of claim 4, wherein the inner screw thread and the outer screw thread
have a screw thread height extending from the conical inner surface and conical outer surface,
respectively,

wherein the inner screw thread runs from a first inner diameter of the conical inner
surface to a second inner diameter of the conical inner surface, wherein the first inner diameter

is larger than the second inner diameter,
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wherein the outer screw thread runs from a first outer diameter of the conical outer
surface to a second outer diameter of the conical outer surface, wherein the first outer diameter
is larger than the second outer diameter,

wherein a difference between the first inner diameter and the first outer diameter or a
difference between the second inner diameter and the second outer diameter is smaller than

the screw thread height.

6. The combination of claim 5, wherein the difference between the first inner diameter and
the first outer diameter and the difference between the second inner diameter and the second

outer diameter is smaller than the screw thread height.

7. The combination of any of the claims 4-6,

wherein the middle part of the first tube section has an inner diameter and an outer
diameter,

wherein the conical inner surface of the inner screw thread has a minimum diameter
larger than or equal to the inner diameter and a maximum diameter smaller than or equal to the
outer diameter, and wherein the conical outer surface of the outer screw thread has a minimum
diameter larger than or equal to the inner diameter and a maximum diameter smaller than or

equal to the outer diameter.

8. The combination of any of the preceding claims, wherein the outer and inner diameters
of the first and second pipe sections are at least constant and the same over the middle part of
the first and second pipe sections, wherein the outer diameter of the first end of the first pipe
section is the same as the outer diameter of the middle part of the first pipe section, and
wherein the inner diameter of the second end of the second pipe section is the same as the

inner diameter of the middle part of the second pipe section.

9. The combination of any of the preceding claims, wherein a wall thickness of the first
pipe section and the second pipe section is maximally 10% of the diameter of the first pipe

section and the second pipe section, respectively.

10. The combination of any of the preceding claims, wherein an outer diameter of the first

pipe section and an outer diameter of the second pipe section is at least 50 mm.
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11. The combination of any of the preceding claims, screwing the inner screw thread and
the outer screw thread in each other comprises screwing until a stop surface at a first end of
the first pipe section abuts an associated stop surface on the second end of the second pipe

section.

12. The combination of any of the preceding claims, wherein the combination comprises a
sealing ring to be arranged between the first end of the first pipe section and the second end of

the second pipe section.

13. The combination of any of the preceding claims, wherein the pipe is a foundation pile or

drilling pipe.

14. The combination of any of the preceding claims, wherein the screw thread connection is
intended to be plastically deformed during screwing the inner screw thread and the outer screw
thread in each other results to obtain the increased wall thickness at the screw thread
connection of at least 5 % with respect to the wall thickness in a middle part of the first pipe

section and the second pipe section.

15. The combination of any of the preceding claims, wherein the combination comprises
multiple pipe sections, wherein each pipe section comprises a first end and a second end
opposed to the first end, wherein each pipe section comprises an inner screw thread arranged
at an inner surface provided at the first end of the pipe section, and an outer screw thread
arranged at an outer surface provided at the second end of the pipe section, wherein the
multiple pipe sections can be connected to each other using the inner and outer screw threads

to form a pipe.

16. The combination of any of the preceding claims, wherein the inner screw thread and the

outer screw thread are double or triple screw threads.

17. A pipe constructed by screwing the first pipe section and the second pipe section of any
of the preceding claims to each other, wherein the screw thread connection has a wall
thickness larger, for example at least 5 % larger, than a wall thickness in a middle part of the

first pipe section and the second pipe section.



10

15

20

WO 2017/058014 16 PCT/NL2016/050668

18. The pipe of claim 17, wherein the pipe is a foundation pile, wherein the foundation pile is

preferably filled with a filling material, such as dement grout, grout, concrete and/or mortar.

19. A method to provide a pipe using a combination as claimed in any of the claims 1-16,
comprising the step of connecting the first pipe section and the second pipe section, wherein
the step of connecting comprises screwing the inner screw thread and the outer screw thread in
each other, wherein screwing involves introducing stresses into the screw thread connection

above the yield point of the material of the first pipe section and the second pipe section.

20. The method of claim 18, wherein a torque used for screwing the outer screw thread into
the inner screw thread is at least 20% of a torque required to reach a yielding point in the

middle part of the first pipe section and/or second pipe section.

21. Thin-walled pipe section comprising a middle part, a first end and a second end,
wherein an inner screw thread is arranged at an inner surface provided at the first end of the
pipe section, and an outer screw thread is arranged at an outer surface provided at the second
end of the pipe section,

characterized in that the inner screw thread and the outer screw thread have a negative
play with respect to each other, such that screwing the outer screw thread in a corresponding
inner screw thread of a corresponding pipe section results in an increased wall thickness at the
screw thread connection, for example at least 5 %, with respect to the wall thickness in a

middle part of the pipe section.
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