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ABSTRACT

Methoc. for sealing a bared section (10) in the
wall of a hollow body based on a thermoplastic and on

‘reinforcing fibres, the hollow body being especially

intended for conveying or containing a pressurized
fluid. The surface and the contours of the section (10)
are coated with a protective thermoplastic (30) which
is heated while it is being deposited and i& compatible
with the said thermoplastic of the hollow bady in order

to achieve conplete adhesion.

Figure 3
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Invention Title:
METHOD FOR SEALING A BARED SECTION OF THE WALL OF A
HOLLOW BODY MADE OF A COMPOSITE BASED ON A REINFORCED

THERMOPLASTIC

The following statement is a full description of this
invention, including the best method of performing it known to

me/us:
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Method for :ealing a bared section of the wall of a
hollow body riade of a composite based on a reinforced

thermoplastic

The irvention relates to the sealing of a bared
section of the wall of a hollow body made of a
composite based cn a thermoplastic and reinforcing
fibres, for example glass fibres.

The invention will be more barticularxly
described in the case of hollow bodies of tle type such
as pipes intended to <convey pressurized fluids.
However, it i& not limited to this application and may,
for example, relate to pressurized tanks containing
pressurized fluids. ‘

To coavey pressurized fluids, it is known to
use pipes made of a reinforced thermoplastic, which
pipes have thz advantage, while being just as strong,
of being lighter than pipes made of cast iron or
cement, or even Pipes made only of thermoplastic.

This type of pipe, like that described in
French Patent Application FR 98/13233 consists of a
matrix made of a thermoplastic, for example
polyethylene, a matrix-encapsulating laye: based on
reinforcing fibres advantageously mixed into a
thermoplastic identical to that of the matrix, and a
thermoplastic coating covering the encapsulating layer
and preferably identical to the material of the matrix.

Two pipes of the aforementioned type are joined
together by m2ans of joining devices which necessarily
have a sealiny system for sealing the end faces of the

pipes to be butted together.
French  Patent Applications FR 2728051 and

FR 00/00073 disclose joining devices for wiich a seal
intended to ke firmly applied against the facing end
faces of the two pipes is provided.

However, in this case the sealing of the end
face of a pipe is achieved only when makiag a Jjoint.
Now, before making such a joint, the pipes after

manufacture mnay remain stored without any sealing
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protection being applied to them and are thus liable to .
be attacked by external agents.

In the situation in which the barei end faces
of a pipe have not been protected and are exposed to
high compressive forces by water or bv a fluid, the
oressurized water or £fluid may, over time, seep into
the encapsula:ing layer along the reinforcing fibres.
This may cause internal failure of the thermoplastic,
possibly resu.ting in blisters visible on thes external
surface of the pipe; the mechanical strergth of the
pipe can thercfore no longer be guaranteed.

We described above the problem of sealing the
bared end facus of a pipe, but the same prcblem arises
when a cut is made through the wall of the pipe for the
purpose, for example, of tapping off another pipe.

Moreover, as a precaution, it may ke desirable
even if a sealed connection has to be made at the end
face of a pide or of any cut, to seal the internal
material of which the pipe is composed, particularly
the reinforcing fibres which in no case must come intoc
contact with tthe fluid conveyed, in order to avoid any
risk of contamination and to satisfy food criteria.

An ob‘ect of the invention*is therefore tb seal
the free opwenings of a hollow body kased on a
thermoplastic and reinforcing fibres, or any cut in the
wall which bares the internal composition of which the
hollow body i composed.

Accorcing to the invention, several alternative
ways of implementing the method for producing the seal
may be envisiged depending on the dimensions of the
cross-section and its location in the hollow body.

The method for sealing a bared section in the
wall of a hollow body based on a2 thermoplastic and on
reinforcing fibres, the hollow body being especially
intended for- conveying or containing a pressurizec
fluid, the sirface and the contours of the section
being coated with a protective thermoplastic which is
heated while it is being depositad and is compatible

with the said thermoplastic of the hollow badv in order

yp
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to achieve complete adhesion, :s characterized in that
the protective thermoplastic is deposited in the fc:m-
of an approx:.mately flat bead of material which 1is
largely meltec using a heat gun.

Accorcing to another way of implemertation, the
method 1is characterized in that the protective
thermoplastic is, for the purpose of depositing it, in
the form of a piece which perfectly matches its surface
and its contoirs. This piece may be deposited using a
heating toel capable of gsitting over the surface and
the external edge of the section, such as an annular
bell, which makes it ©possible to bring about a
reduction in the diameter of the section.

Accorcing to yet another way of Implementing
the method, the 'protective thermoplastic consists of
the external coating made of a thermoplastic of a
second hollow body partly intended to be hcused in the
said section when the main hollow body has to be tapped
off‘by means ¢<f the second hollow body.

Accorcing to one characteristic, the section is
preheated befcre the protective plastic is dsposited.

Accorcing to another characteristiz, pressure
is exerted o1 the surface and the contours of the
section duriny or after deposition of the protective
thermoplastic. The protective thermoplastic will be
deflashed after it has cooled, so as to make the sealed
section neat.

The me2thod of the invention may especially be
applied to a hollow body which advantageously consists
of a matrix made of a thermoplastic, an encapsulating
layer made of a thermoplastic in which glass fibres are
mixed, and a coating made of a thermoplastic, the
thermoplastic of the matrix preferably beirg identical
to those of ‘the encapsulating layer and the cocating,
and to the protective thermoplastic.

. Further features and advantages o= the
invention will now be described in relation to the

appended drawings in which:
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~ Figure 1 is a secticnal view of a cut section
of a pipe alofg its end face; ‘

- Figﬁ:e 2 is a sectional and end view of a
section cut ott in the wall of a pipe;

~ Figure 3 illustrates a top and end view of
Figure 1, shéwing the deposition of the protective
thermoplastic according to a way of implementing the
method of the invention;

- Figure ¢ :illustrates a sectional view of the
deposition of the protective thermoplastic zccording to
another way of implementing the method of the
invention; '

-~ Figure 5 shows the protective thermoplastic
in the form of a washer:

- Figure 6 is another way of implementing the
method.

Figure 1 shows a sectional view of & section 10
along the end face of 2 pipe based on a thermoplastic
reinforced wiﬁh fibres, particularly glass fibres.

The wiall 20 of the pipe comprises 2 matrix 21
made of a thermoplastic of the polyethylene oz
polypropylene type, an encapsulating layer 22 made of a
thermoplastici reinforced with glass fibres, such as
TWINTEX® sold by VETROTEX, and a coating 23 over the
encapsulating layer, made of a thermoplastic preferably
identical to that of the matrix 21.

The section 10 along the end face cf the pipe,
but which could just as well be made in tke thickness
of the wall off the pipe as shown in Figure i, bares the
matrix 21, the encapsulating layer 22 and the coating
23. |

It i% therefore essential to seal the cut in
order to prev:ent any risk of pressurized fluid seeping
intoc the encépsulating layer 22 along the reinforcing
fibres, which could damage the pipe by internal failure
initiators ancd would no longer guarantee the mechanical
strength of the pipe.

Moreover, the encapsulating layer 2i containing

glass fibres ilnust not come into contact with the fluid
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intended to b2 conveyed in the pipe 1n ords: to avoid

ary risk of |[contamination and thus to meet ths focd

criteria withl which the pipe must comply.

Fox éhis purpose, an cbject oI the method of
the invention is to cover the suriace and the contours
of the sectior 10 with a protective thermoplastic 30.

The protective thermoplastic 30 is bonded to
the thermoplﬂstlc of the pipe in order to furm material
continuity. ﬂhe bonding takes place by hot welding the
two thermoplastics together, these necessz:rily being
compatible <.0 that after softening they can

substantially] blend together, and ensure their mutual

|
.adhesion afte.: cooling. Preferably, the same material

as that of the pipe will be chosen for the protective
thermoplastic‘30.

The |[tfirst step of the method consists in
preheating the surface and the contours of the section
10 for the purpose of softening the thermoplastic of
the pipe. It|is then possible to apply the protective
thermoplastic/| 30, which is also heated, so as to
deposit it inf the softened state.

After! the thermoplastic 30 has been deposited
or simultanecusly with the deposition, deperding on the
method of |.mplementation chosen as ragards the
presentation | of the thermoplastic, as we will see
below, pressu:e is applied to the surface and to the
contours of |the section coated with the protective
material so aff to ensure that it adheres perfectly.

After] welding, a deflashing operation |is
carried out 82 as to remove the surplus thermoplastic
and to make tf.e sealed section neat.

Severfel ways of implementation may he envisaged
for depositing the protective thermoplastic 30. The
choice of img.ementation method will essentially depend
on the type of section cut, which may vary in size and
be formed aiang the end face of the pipe or else

through the wgell.
In a |llirst method of implementation (figure 3),

particularly |Zor sealing a section along the end face

|

_i. .
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of the pipe, *he thermoplastic is in the form of a bead
of substantiially molten material. This bead is
delivered by i heating tool which is simple to use and
suitable for 2asily placing the bead over the surface
of the sectior. and the contours of the section, that is
to say by making it extend beyond the iaiternal and

external walli of the pipe so as to completely coverx

‘the internal edge 10a and external edge 10b of the

section. The :ool, as illustrated in Figure 3, is, for
example, a hzat gun P into which a rigid stick of
thermoplastic is introduced, the exiting end of the
material of which is flat in shape so as to flatten
against the .- section, simultaneously with its
deposition,. -he then substantially flai: bead of
thermoplastic.

In ancther method of implementation, a piece 40
made of a thermoplastic having the shap2 and size
suitable for the cut section, such as a washer, is used

in order to perfectly match the contours of the said

section.

When such a washer 1is used for a section
obtained alon¢ the end face of the pipe, its dimensions
reproducing the surface of the section to be covered,
it is applied by means of a heating tool 50 in the form
of an. annular bell suitable for sitting over the
section 10. Figure 4 illustrates the <=tool in a
sectional view, capable of sitting over the thickness
of the pipe.

The bottom 51 of the bell has a groove which
takes the washer 40 intended to be seated by pressure
on the sectiorn, while the walls 52, 53 of tlis bell are
intended to be pressed against the irternal and
external walls, respectively, of the pipe in order to
cover the internal edge 10a and external 2dge 10b of
the section. A

The heat transmitted . to the external
thermoplastic wall of the pipé must be sufficient to
deform the ed¢es l0a and 10b of the section towards the

inside of the pipe in order to reduce the diameter of
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the said section, so that the washer 40 applied agzinst
the said section can cover its surface and iits internal
and external edges by slightly extending beyond each
side of the wells of the pipe.

after bonding, the bell is withdrawn without
requiring cooling, its internal surface adtvantageously
being a non-stick surface, for example based on
TEFLON®. In this method of implemen:ation, no
deflashing is carriecd out.

In the particular case of 2 section 10 cut in
the wall of the pipe, for example in orde) to make a
hole for the purpose of tapping off another pipe, use
is made, - as nay be seen in Figure 5, of a4 washer 40
which is intended to be fitted into the section and to
perfectly match its contours, the washer having a
height equivalent to the thickness of the wall and
provided with a peripheral shoulder 41. The shoulder 41
is .intended t& sit over the perimeter of the cut and to
rest on the external face of the wall of :he pipe so
that the washer remains pressed correctly against the
surfaces of the cut without any risk of it falling
under gravity through the hole, thereby Lleaving the
operator’s hands free. The melting and pressing
operations are carried out using a cylindrical heating
tool (not illustrated) which is designed t:o fit into
the hole in the pipe and is also provided with a
shoulder interded to be applied against the shoulder 41
of the waster in order to melt it with the
thermoplastic of the external face of the pioe.

However, in the case of a tap-ofZ, in which the
attached pipe 11 (Figure 6) 1is 3joined by means of
socket weldin:, the external wall of this said attached
pipe being macle of a thermoplastic, the use of a washer
is not essent.al, and the sealing arocund the hole made
in the main »>ipe is obtained instead according to a
third method of implementation by the actual melting of
the thermoplastic of the attached pipe, which thus

forms the protective thermoplastic 30.
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Finally, another metheod of implementation (not
illustrated) for adding thermoplastic 30 may consist in
apolying, to the surface and the edges of the cut

section, a film of thermoplastic which will be heated

and pressed.

It is to be understood that, if any prior
art publication is referred to herein, such
reference does not constitute an admission that the
publication forms a part of the common general
knowledge in the art, in Australia or any other

country.

For the purposes of this specification it
will be clearly understood that the word
“comprising” means “including but not limited to”,
and that the word “comprises” has a corresponding

meaning
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Methoc. for sealing a bared section (10) in the
wall of a hollow body based on a thermoplastic and on
reinforcing fibres, the hollow body being especially
intended for conveying or containing a pressurized
fluid, the surface and the contours of the section (10)
being coated wvith a protective thermoplastic (30) which
is heated while it is being deposited and is¢ compatible
with the said thermoplastic of the hollow bady in order
to achieve coriplete adhesion, characterized in that the
protective thermoplastic (30) is deposited in the form
of an approximately flat bead of material which is
largely melteb.using a heat gun.

2. Methoc for sealing a bared section (10) in the
wall of a hollow body based on a thermoplastic and on
reinforcing fibres, the hollow body being especially
intended for conveying or containing a pressurized
flﬁid,'the sulnface and the contours of the section (10)
being coated .viith a protective thermoplastic. (30) which
is heated while it is being deposited and is compatible
with the said thermoplastic of the hollow bady in order
to achieve coriplete adhesion, characterized in that the
protective tharmoplastic (30) is, for the purpose of
depositing it, in the form of a piece (40) which
perfectly matches the surface and the contsurs of the

section.
3. Methoci according to Claim 2, characterized in

that the piect (40) is deposited by means cf a heating
tool (50) capable of sitting over the surface and the

edges of the sfection.
4. Methocl according to Claim 3, characterized in

that the heat.ing tool (50) brings zbout a reduction in

the diameter «f the section (10).

S. Methocl according to Claim 3 or 4, characterized
in that the heating tool (50) is an annular bell.
6. Methocl for sealing a bared section (10) in the

wall of a hol.ow body (11) based on a thermoplastic and

on reinforciny fibres, the hollow body beiny especially
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intended for conveying oz containing a pressurized
fluid, the surface and the contours of the Section (10)
being coated with a protective thermoplastic (30) which
is neated while it is being deposited and i« compatible
with the said thermoplastic of the hollow bady in order
to achieve complete adhesion, characterized in that the
protective thermoplastic (30) consists of the external
thermoplastic coating of a second hollow body (11)
parély intended to be housed in ‘the section (10) for
the purpose oif making a tap-off.

7. Methoc, according to one o¢f Clains 1 to 6,
cnaracterized in that the section (lQ) 1s preheated
before the prctective plastic (30) is deposited.

8. Methoc according to any one of the preceding
claims, chara:-terized in that pressure is exerted on
the surface aad the contours of the sectioa during or
after deposition of the protective thermoplastic (30).
9. Methoc according to any one of the preceding
claims, cha::acterized in that the protective
thermoplastic (30) is deflashed after it has cooled.

10. Methoc according to any one of the preceding
claims, characterized in that the hollow bcdy consists
of a matrix (21) made of a thermoplastic, an
encapsulating layer (22) made of a thermoplastic in
which glass fibres are mixed, and a coatiny (23) made
of a thermoplzstic.

11. Methoc. according to Claim 8, characterized in
that the thenmoplastic of the matrix (21) is identical
to those of the encapsulating layer (22) and the
coating (23), and to the protective thermoplastic (30).
12. Application of the method according to any one
of the preceding claims to a pipe based on a

thermoplastic and reinforcing fibres.

Dated this 20th day of March 2001.

SAINT-GOBAIN VETROTEX FRANCE S.A.
By Its P&tent_Attorneys

GRIFFITH HACK

Fellows Institute of Patent and

Trade Mark Attorneys of Australia
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