(12) Oversettelse av

europeisk patentskrift

(19) NO
NORGE (51)
F16L 58/10 (2006.01)

Int Cl.

(11) NO/EP 2766653 B1

Patentstyret
(21)  Oversettelse publisert 2017.03.27
(80) Dato for Den Europeiske
Patentmyndighets
publisering av det meddelte
patentet 2016.11.02
(86)  Europeisk sgknadsnr 12798290.8
(86)  Europeisk innleveringsdag 2012.12.07
(87) Den europeiske sgknadens
Publiseringsdato 2014.08.20
(30)  Prioritet 2012.02.05, EP, 12153964
(84)  Utpekte stater AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
(73)  Innehaver Minimax GmbH & Co. KG, Industriestrasse 10/12, 23840 Bad Oldesloe, DE-
Tyskland
(72)  Oppfinner RONPAGEL, Andreas, Eichenweg 30 ,B, 22926 Ahrensburg, DE-Tyskland
STEINHOFF, Michael, Zur Schultenwiese 64, 58313 Herdecke, DE-Tyskland
(74)  Fullmektig Tandbergs Patentkontor AS, Postboks 1570 Vika, 0118 OSLO, Norge
(54) Benevnelse METHOD FOR COATING PIPES
(56) Anfgrte

publikasjoner

US-A- 2 326 844

US-A-2 718 474
US-A- 3 701 336
US-Al- 2010 189 909


eis
Rektangel


NO/EP2766653

Vedlagt foreligger en oversettelse av patentkravene til norsk. | hht patentloven § 66i gjelder patentvernet i Norge bare sa
langt som det er samsvar mellom oversettelsen og teksten pa behandlingsspraket. | saker om gyldighet av patentet skal
kun teksten p& behandlingsspraket legges til grunn for avgjgrelsen. Patentdokument utgitt av EPO er tilgjengelig via
Espacenet (http://worldwide.espacenet.com), eller via sgkemotoren pa var hjemmeside her:
https://search.patentstyret.no/



http://worldwide.espacenet.com/
https://search.patentstyret.no/

10

15

20

25

30

NO/EP2766653

[0001] The present invention concerns a method of coating a pipe (1) in its
interior, wherein the pipe (1) to be coated in its interior has

- an outside (a) and an inside (b),

- a first outer end (e;) at the first end of the pipe (1) and a second
outer end (e;) at the second end of the pipe (1),

- a length (L),

- a first inside diameter (D;) at the first end of the pipe (1) and a
second inside diameter (D,) at the second end of the pipe (1), and

- a central axis (M). The invention preferably concerns a method of
simultaneously coating a plurality of pipes (1) which respectively comply with
the features of the above enumeration.

A similar method is known from US 3701336.
[0002] The inventors initially found themselves confronted with the specific
task of monetary improvement in the design and operation of fire protection
installations, more precisely sprinkler installations. In general terms the task
which arose was such that no pipe material in particular of mild steel and for
use as transport means for fire extinguishing media was available on the
market, which was free from corrosion even after a prolonged period of use
and which could therefore be made the subject of warranty claims.
[0003] After intensive consideration and tests the inventors were finally able
to find a method, by means of which it is possible to produce pipes which
completely satisfy those demands. The method according to the invention in
its most general form is to be described in such a way that a method of
coating a pipe (1) in its interior is claimed, wherein the pipe (1) to be coated
in its interior has

- an outside (a) and an inside (b),

- a first outer end (e;) at the first end of the pipe (1) and a second
outer end (e,) at the second end of the pipe (1),

- a length (L),

- a first inside diameter (D;) at the first outer end of the pipe (1) and a

second inside diameter (D,) at the second outer end of the pipe (1), and
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- a central axis (M),

wherein the method according to the invention is characterised in that
the method has at least the following method steps:
(i.) providing an immersion basin (2) which

- is filled with a coating liquid (3) up to a filling level (h) and

- is suitable for receiving over its full length (L) the pipe (1) to be
coated,
(ii.) first immersion of the pipe (1) to be coated into the coating liquid (3),
(iii.) first removal of the pipe (1) to be coated from the coating liquid (3)
ensuring an angle (a) between the central axis (M) and the surface of the
coating liquid (3) with 1° < (a) < 30°,
(iv.) second immersion of the pipe (1) to be coated into the coating liquid (3),
(v.) second removal of the pipe (1) to be coated from the coating liquid (3)
ensuring an angle (B) between the central axis (M) and the surface of the
coating liquid (3) with -30° < (B) < -1°, and
(vi.) ensuring a filling level (h) of the coating liquid (3) in the immersion basin
(2) with (h) > (L) e sin (o) and (h) > (L) e sin (B).
[0004] For economic reasons it is deemed preferable if a plurality of pipes
(1) implement method steps (ii.) to (vi.) simultaneously, that is to say, not
just an individual pipe (1) but at the same time a plurality of pipes (1)
perform the two dipping operations in the coating liquid (3), wherein the filling
level (h) of the coating liquid (3) in the immersion basin (2) is so selected that
at the lowest point of the pipes (1) during the dipping operations all pipes (1)
are entirely immersed in the coating liquid (3).
[0005] In a preferred embodiment of the method proposed here the four
method steps (ii.) of first immersion, (iii.) of first removal, (iv.) of second
immersion and (v.) of second removal are repeated with a repetition
frequency of between 1 and 7, quite particularly preferably with a repetition
frequency of between 1 and 3. In the particularly preferred case this means
that the pipes (1) perform the four method steps (ii.) of first immersion, (iii.)
of first removal, (iv.) of second immersion and (v.) of second removal up to

three times in succession.
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[0006] In a further preferred embodiment of the method proposed here the
angle (a) is within the range of 1.8° and 5.5° and still further limitedly within
the range of 1.8° and 3.5°. At the same time it is deemed to be preferable if
the angle (B) is within the range of -1.8° and -5.5° still further limitedly
within the range of 1.8° and 3.5°. Quite particularly preferably the angles (a)
and (B) are identical within the four method steps (ii.) of first immersion, (iii.)
of first removal, (iv.) of second immersion and (v.) of second removal.
[0007] In general and preferably in accordance with the invention the
coating liquid (3) is in the form of an aqueous dispersion. The inventors
recognised in that respect that, during the coating operation, diffusion of the
particles intended for the coating in the form of at least a solid constituent of
the dispersion takes place very slowly in respect of time in the direction of the
pipe inside wall to be coated. The inventors further realised that, to ensure an
adequate coating thickness in a preferred range of 15 to 28 um, quite
particularly preferably in a range of 21 to 27 um, a preferably turbulent flow
in relation to the inside pipe walls (b) with the coating liquid (3) is to be
produced. In that respect the preferably turbulent flow has to perform the
task of bringing coating particles into contact with the inside walls (b) of the
pipes (1) to be coated, as continuously and constantly as possible. For that
purpose therefore it is necessary to ensure not only a preferably turbulent
flow but also coating liquid (3) which is to be sufficiently taken past the pipe
inside wall to be coated. The sufficient amount of coating liquid (3) is
ensured:

- firstly by the filling level (h) of the coating liquid (3) in the immersion
basin (2) in accordance with method step (vi.) according to the invention, and

- secondly by the two dipping operations in accordance with method
steps (ii.) to (v.) according to the invention, in which on the one hand the first
outer end (e;) at the first end of the pipe (1) and on the other hand the
second outer end (e;) at the second end of the pipe (1) are respectively at a
deeper position during the two dipping operations in accordance with method
steps (ii.) to (v.) according to the invention and by virtue of the pipe (1)
which is filled with coating liquid (3) this ensures that a large amount of

coating liquid (3) can be taken past the deeper pipe regions.
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[0008] After intensive underlying work on the invention the inventors finally
realised that a range of 1° to 30° is essential to the invention for the angle (a)
and a range of -1° to —-30° is essential to the invention for the angle (B). The
significance of this feature is that the pipe (1) to be coated is pivoted through
the angle (a) with 1° (-a) < 30° [and through the angle (B) with -30° < (B) <
-1° respectively] with respect to the horizontal which extends parallel to the
surface of the coating liquid (3). Below 1° and above -1° there is on the one
hand the risk of the pipes (1) floating up upon being immersed in the coating
liquid (3) while on the other hand a sufficient and in particular turbulent flow
is not formed either during immersion of the pipes (1) in the coating liquid (3)
nor during removal of the pipes (1) from the coating liquid (3), whereby
adequate interchange of coating liquid (3) in direct contact with the inside wall
(b) of the pipes (1) is not possible, due to the flow thereat. That leads to a
non-uniform and in particular excessively thin coating with flaws. Above 30°
and below -30° the times in which - during immersion of the pipes (1) in the
coating liquid (3) and during removal of the pipes (1) from the coating liquid
(3) - the coating liquid (3) comes into contact with the inside walls (b) of the
pipes (1) is too short to guarantee an adequate and sufficiently thick coating
on the pipe inside walls. With the preferred angle ranges it was possible to
further significantly improve the coating thicknesses and qualities.

[0009] In principle many different coatings when applying the method
proposed here are conceivable like for example anodic and also cathodic dip-
paint coating and Parkerising. After many intensive considerations and tests
linked to such considerations a quite particularly preferred embodiment of the
present invention is implemented if within the method proposed here in all its
various embodiments the coating liquid (3) is an epoxy/acrylic-based
Aquence™ coating material, wherein in particular the Aquence™ method of
the 900 series and likewise possible subsequent series involving similar
technology is deemed to be quite particularly preferred.

[0010] The Aquence™ method developed by Henkel of Diisseldorf, Germany,
is capable of producing a chemical-based coating here at the inside wall (b) of
pipes (1), in which in a fundamental fashion and with a view of the invention

presented here FeF; iron fluoride supplied in the form of a dispersion provides
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for a liberation of Fe**ions at the inside surface of the metal pipes (1), which
are combined with paint particles which are equally supplied in the form of the
above dispersion and which are then again deposited at the inside surface of
the metal pipes (1). In the course of a sufficiently long deposition process
over the cycle of at least two dipping operations in accordance with the four
method steps (ii.) of first immersion, (iii.) of first removal, (iv.) of second
immersion and (v.) of second removal a coating is built up in that way of a
layer thickness in the preferred range of 15 to 28 um, quite particularly
preferably in a range of 21 to 27 um. With the particularly preferred
Aquence™ method of the 900 series an epoxy/acrylic based inwardly disposed
corrosion protection coating is produced in the above-described manner.
[0011] Not least with a view to the last two sentences of the previous
paragraph however it is also generally deemed to be preferred, as a preferred
embodiment of the method proposed here, if

- the immersion speed (v;) for the first immersion,

- the speed (v,) for the first removal,

- the immersion speed (v3) for the second immersion, and

- the speed (v4) for the second removal
are respectively in a range of 6 to 12 m/min. At the same time the filling level
(h) to ensure internal wetting over its entire periphery with the coating liquid
(3) over the entire pipe length (L) of the pipe (1) to be coated during an
entire immersion and removal cycle in accordance with method steps (ii.)
together with (iii.) and (iv.) together with (v.) having regard to the speeds
(vi, V2, V3, V4) is so selected that the wetting time of the pipe inside wall (b)
with the coating liquid (3) is over a period of 60 sec to 210 sec, quite
particularly preferably over a period of 85 sec to 105 sec.
[0012] To promote the flow which is preferably turbulent in the method
proposed here in the pipes (1) during the coating operation the coating liquid
(3) is kept in motion in the immersion basin (2) by means of a circulating
device (6). Such a circulating device (6) is preferably a propeller involving a
slow rotary speed.
[0013] The method proposed here is basically not limited in respect of the

material and the structural form of the pipes (1) to be coated, but the method
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is deemed primarily and thus preferably as adapted for coating pipes (1) of
mild steel which quite particularly preferably are longitudinally welded. In the
case of such pipes (1) their possible length (L) with the method proposed here
is firstly exclusively limited by the length of the immersion basin (2), lengths
(L) of up to 12 m are preferred, further limitedly preferred between 7 and 12
m and quite particularly preferred of a length (L) in a range of 7 m to 10 m.
Further preferred are such pipes (1), in particular of mild steel, in which the
first inside diameter (D) at the first end of the pipe (1) and the second inside
diameter (D,) at the second end of the pipe (1) are identical within the limits
of the possible production tolerances. In that respect those pipes (1) within a
first preferred range are of a nominal width (n) of DN 32 to DN 250, which in
the context of use of fire protection installations corresponds to the usual pipe
nominal widths of the main conduit, for example in the form of riser conduits,
by way of possible secondary distribution pipes, for example in the form of
distributor conduits, as far as the sprinkler connection pipes, for example in
the form of branches (branch lines). Within that first preferred range a range
of DN 32 to DN 65 is deemed to be quite particularly preferred, which in the
context of the use of fire protection installations corresponds to the pipe
nominal widths of usual secondary distribution pipes as far as the sprinkler
connection pipes. Within a second preferred range the pipes (1) even have a
still smaller nominal width (n) of DN 15 to DN 32, in which case such pipes
could not hitherto at last acquire a corrosion-inhibiting inside wall coating by
means of any method implemented on a large technical scale.

[0014] The method steps proposed here for coating pipes (1) in their interior
by immersion in the coating liquid (3), in particular in the coating liquid (3) in
the form of the epoxy/acrylic-based Aquence™ coating material are preferably
preceded by a multi-stage degreasing operation in particular with interposed
acid etching treatment, wherein all those stated treatments are implemented
by means of dip baths.

[0015] In numerous tests preceding the present invention it was found to be
particularly positive if the respective pipe (1) to be coated is held by means of
bar-like support holders (4) at least during the four method steps (ii.) first

immersion, (iii.) first removal, (iv.) second immersion and (v) second
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removal. Admittedly those bar-like support holders (4) have the disadvantage
of reduced friction between holder (4) and pipe (1) to be coated at its outside
(@), but in return the coating flaws to be fettled are very slight, which is
clearly found to be a minor disadvantage. If, as is preferred, a plurality of
pipes (1) are simultaneously subjected to method steps (ii.) to (vi.) it is
deemed to be preferred if the bar-like support holders (4) of that kind are
parts of an immersion frame (5). The immersion frame (5) together with the
bar-like support holders (4) then permits simultaneous coating of a plurality
of pipes (1) which in that case are arranged in mutually juxtaposed and/or
superposed relationship during the coating operations. It is quite particularly
preferred if in that case the bar-like support holders (4) and/or the immersion
frame (5) are Teflon-coated, which applies in particular when the coating
liquid (3) is in the form of an epoxy/acrylic-based Aquence™ coating material.
[0016] The invention also concerns pipes (1) produced in accordance with
the method proposed here, wherein such pipes (1) have an outside and an
inside anti-corrosion coating. Preferably that anti-corrosion coating is an
epoxy/acrylic-based Aquence™ coating. That coating is quite particularly
preferably such that the coating on the pipes (1) both externally and also
internally is of a layer thickness in the preferred range of 15 to 28 um, quite
particularly preferably in a range of 21 to 27 um.

[0017] The inventors place their main focus on the use of the pipes (1), as
are produced in accordance with at least one possible configuration of the
method proposed here, as a transport pipe for fire extinguishing media within
a fire extinguishing system. In that case pipes (1) as are produced in
accordance with at least one possible embodiment of the method proposed
here achieve a value for C in a range of 125 to 150 both upon first being
commissioned and also within a period of use of a year and quite particularly
preferably also within a period of use of five years after first being
commissioned. In that respect the value C denotes the constant for the type
and condition of a pipe in the Hazen-Williams formula which is formula (1),
with

P=6.05e 105 el e Q1.85 ° C(-1.85) ° d(-4.87)

wherein
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P = pressure drop in the pipe, in bars,

Q = through-flow rate through the pipe, in I/min,
d = mean inside diameter of the pipe, in mm,
C = constant for type and condition of the pipe, and

L = equivalent of pipe and shaped portions, in m.
[0018] Ensuring a value for C in a range of 125 to 150, on the basis of an
internally disposed corrosion protecting coating of such a configuration,
provides for completely even and non-porous sealing means of the insides of
the pipes (1), which no longer has the extinguishing medium carried by the
pipes (1) infiltrating therebeneath even over many years, which applies even
for the ends of the pipes (1), that are brought together in the couplings.
[0019] The pipes (1) produced in accordance with the method proposed here
are practically unlimited in respect of their nominal size, in particular and
preferably the pipes (1) should involve a nominal width (n) in a range of DN
32 to DN 250, which corresponds to the usual pipe nominal widths within the
fire extinguishing systems which are particularly favoured as the application
thereof from the main conduit, for example in the form of riser conduits, by
way of possible secondary distribution pipes, for example in the form of
distributor conduits, as far as the sprinkler connection pipes, for example in
the form of branches (branch conduits). In a quite particularly preferred
configuration the pipes (1) should be of a nominal width in a range of DN 32
to DN 65, which corresponds to the pipe nominal widths of usual secondary
distribution pipes to the sprinkler connection pipes.
[0020] Following Figures 1 to 3 are intended to describe the present
invention in greater detail.
[0021] Figure 1 shows a pipe (1) to be coated with the method proposed
here, which is pivoted through an angle (a) with 1° < (a) < 30° with respect
to the horizontal which extends parallel to the surface (not shown) of the
coating liquid (3). The pipe (1) which is considered here as a longitudinally
welded metal pipe has:

- an outside (a) as the outwardly disposed surface of the pipe (1)

- an inside (b) as the inside wall of the pipe (1), and

- a length (L),
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and at its first outer end (e;) which here is placed lower it is of a first inside
diameter (D;) which is identical to the second inside diameter (D,) at the
second end (e,) of the pipe (1), that here is placed higher.

[0022] Figure 2 shows - viewed from the same position - the same pipe (1)
as was already shown in Figure 1, with the difference that the pipe (1) is now
pivoted through an angle (B) with -30° < (B) < -1° relative to the horizontal
which extends parallel to the surface (not shown) of the coating liquid (3).
What is decisive here is that, in contrast to the situation shown in Figure 1,
and where the one end of the pipe (1) - here the first outer end (e;) - is
placed at a lower position, now the other end of the pipe (1) - here the
second outer end (e;) - is placed at the lower position while the respective
other end of the pipe is placed at the correspondingly higher position.

[0023] Figure 3 shows a scenario during method step (iii.) in which the pipe
(1) to be coated, after first immersion in the coating liquid (3) according to
method step (ii.) issues again from the coating liquid (3), ensuring an angle
(o) between the central axis (M) and the surface of the coating liquid (3) with
1° < () < 30° and is removed. In that case the pipe which was already shown
in greater detail in Figure 1 is used, in which the second end (e;) of the pipe
(1) is higher by the amount (L) e sin (a) in comparison with the first end (e;)
of the pipe (1). In Figure 3 the pipe is in part already outside the coating
liquid (3) which evidently within the immersion basin (2) is of a filling level
(h), with (h) > (L) e sin (o). To promote a preferably turbulent flow in the
pipe (1) during the coating operation in the illustrated case a propeller for
circulating the coating liquid (3) is provided at the side wall of the immersion
basin (2).

[0024] The invention will be illustrated in greater detail by means of the
Examples hereinafter. For that purpose longitudinally welded metal pipes
which are each 9 m in length and which have a continuous nominal width (n)
in a range of DN 15 and DN 32 respectively are placed on numerous Teflon-
coated bar-like support holders (4) of an immersion frame (5) which is also
Teflon-coated. The immersion frame (5) is carried from above by means of a
travelling carriage crane which is capable of individually lowering and raising

both the front part and also the rear part of the immersion frame (5)
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individually, wherein the respective first ends of the pipes (1), carried by the
immersion frame (5) with the support holders (4), and the respective second
ends of the pipes (1) can be individually raised and lowered. The pipes (1)
themselves are set up and oriented in space as shown in Figures 1 and 2.
[0025] In a plurality of successively connected immersion basins the pipes
(1) are degreased and subjected to intermediate rinsing. In a further
immersion basin (2) set up as shown in Figure 3 the pipes (1) which have
been pre-treated as described and which are supported as described are acted
upon in their interior with a coating, for which purpose the immersion basin
(2) is filled with a coating liquid (3) over a filling level (h) with (h) > (L) e sin
(o) and (h) > (L) e sin (B). In that case the coating liquid (3) is an
epoxy/acrylic-based Aquence™ coating material of the 900 series from Henkel
in Disseldorf, Germany. The individual DN nominal widths (n) of the pipes
(1), the immersion angles and the removal angles which are identical here (a
= B), the repetition frequency over the four method steps (ii.) of first
immersion, (iii.) of first removal, (iv.) of second immersion and (v.) of second
removal, the conveyor speeds (v = v, = v3 = v4) for immersion and removal,
the residence times and the coating thicknesses achieved are to be found in
Table 1 hereinafter. The coated pipes (1) are finally rinsed and dried.

[0026] The Examples as results of the tests performed confirm the
recognitions of the present invention in an extremely vivid fashion. Below «,
-B = 1° the coating on the inside wall (b) of the pipes (1) turns out to be too
thin and with flaws and cracks to be noted, the same applies for ranges above
a, -p = 30°. Within the claimed angle range of 1° < (a) < 30° and -30° < (B)
< -1° the coatings are uniform and homogeneous and at least in a range
above 12.8 um with a calculated value of C = 125 as the constant for type
and condition of the pipe in the Hazen-Williams formula. Within the preferred
angle ranges of 1.8° < (a) < 5.5%° and -5.5° < (B) < -1.8° it is also possible to
achieve coating thicknesses of more than 21 um with a calculated value of C
> 130. The coatings are absolutely uniform and homogeneous and free from
any flaws, so that water cannot infiltrate under them even after years. Thus
the basic problem of providing pipes (1) in general, which are free from

corrosion even after a prolonged period of use and which thus permit a
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monetary improvement in the design and operation of fire protection

installations is completely solved.
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Patentkrav

1. Fremgangsmate ved belegging av et rar (1) pa en kjemisk basis med et epoksy-
akrylbasert innvendig korrosjonshemmende belegg i dets indre, hvor rgret (1) som skal
belegges pa innsiden har

- en utside (a) og en innside (b),

- en farste ytterende (e,) ved den farste enden av raret (1) og en andre ytterende
(e,) ved den andre enden av raret (1),

- en lengde (L),

- en farste innvendig diameter (D) ved den farste ytterenden (e;) av raret (1) og
en andre innvendig diameter (D,) ved den andre ytterenden (e,) av raret (1), og

- en senterakse (M),
hvor fremgangsmaten er karakterisert ved at fremgangsmaten omfatter i hvert fall
falgende fremgangsmatetrinn:

(i.) tilveiebringelse av et neddykkingsbasseng (2) som

—er fylt opp til et fyllingsniva (h) med en belegningsvaske (3) som
inneholder FeFs-jernfluorid og malingspartikler i dispersjon, og

- er egnet til @ motta, over hele sin lengde (L), raret (1) som skal
belegges,

(i1.) en farste neddykking av rgret (1) som skal belegges i belegningsvaesken
3),

(iii.) en farste fjerning av raret (1) som skal belegges fra belegningsvasken (3),
idet en vinkel (o) opprettholdes mellom senteraksen (M) og overflaten av
belegningsvasken (3), hvor 1° < (a) < 30°,

(iv.) en andre neddykking av rgret (1) som skal belegges i belegningsveesken
3,

(v.) en andre fjerning av raret (1) som skal belegges fra belegningsveesken (3),
idet en vinkel (B) opprettholdes mellom senteraksen (M) og overflaten av

belegningsvasken (3), hvor -30° < (B) < -1°, og


eis
Rektangel


10

15

20

25

30

NO/EP2766653

(vi.) opprettholdelse av et fyllingsniva (h) av belegningsvaske (3) i
neddykkingsbassenget (2), hvor (h) > (L) e sin (a) og (h) > (L) e sin (B).

2. Fremgangsmate ved belegging av et rer (1) i dets indre ifglge krav 1,

karakterisert ved at et flertall rar (1) samtidig utsettes for fremgangsmatetrinnene

(ii.) til (vi.).

3. Fremgangsmate ved belegging av et rar (1) i dets indre ifglge ett av kravene 1
og 2, karakterisert ved at de fire fremgangsmatetrinnene omfattende (ii.) en farste
neddykking, (iii.) en farste fjerning, (iv.) en andre neddykking og (v.) en andre
fjerning gjentas med et gjentagelsesantall pa mellom 1 og 7 eller med et gjentakelses-

antall pa mellom 1 og 3.

4. Fremgangsmate ved belegging av et rar (1) i dets indre ifglge ett av kravene 1
til 3, karakterisert ved at vinkelen (o) er innenfor omradet 1,8° til 5,5°, fortrinnsvis

innenfor omradet 1,8° til 3,5°.

5. Fremgangsmate ved belegging av et rar (1) i dets indre ifglge ett av kravene 1
til 4, karakterisert ved at vinkelen (B) er innenfor omradet -1,8° til -5,5°, fortrinnsvis

innenfor omradet -1,8° til -3,5°.

6. Fremgangsmate ved belegging av et rar (1) i dets indre ifglge ett av kravene 1
til 5, karakterisert ved at vinklene (o) og (B) i de fire fremgangsmatetrinnene
omfattende (ii.) en farste neddykking, (iii.) en farste fjerning, (iv.) en andre

neddykking og (v.) en andre fjerning er identiske.

7. Fremgangsmate ved belegging av et rar (1) i dets indre ifglge ett av kravene 1
til 6, karakterisert ved at den farste innvendige diameteren (D,) ved den fgrste enden
av rgret (1) og den andre innvendige diameteren (D) ved den andre enden av reret (1)

er identiske.
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8. Fremgangsmate ved belegging av et rar (1) i dets indre ifglge ett av kravene 1
til 6, karakterisert ved at belegningsvasken (3) holdes i bevegelse i neddykkings-

bassenget (2) ved hjelp av en sirkulasjonsanordning (6).

9. Fremgangsmate ved belegging av et rar (1) i dets indre ifglge ett av kravene 1
til 7, karakterisert ved at

- neddykkingshastigheten (v,) for den farste neddykkingen,

- hastigheten (v,) for den farste fjerningen,

- neddykkingshastigheten (vs) for den andre neddykkingen, og

- hastigheten (v,) for den andre fjerningen

henholdsvis er i et omrade fra 6 til 12 m/min.

10.  Fremgangsmate ved belegging av et rar (1) i dets indre ifglge krav 8,
karakterisert ved at fyllingsnivaet (h) velges slik at en sikrer en innvendig fukting
over hele periferien med belegningsveaesken (3) over hele rgrlengden (L) til raret (1)
som skal belegges under en hel neddykkings- og fjerningssyklus (ii., iii., /// iv., v.),
med henblikk pa hastighetene (v, vy, Vs, Va), over en periode pa 60s til 210s eller over

en periode pa 85 s til 105 s.

11.  Fremgangsmate ved belegging av et rar (1) i dets indre ifglge ett av kravene 1
til 10, karakterisert ved at rgret (1) har en nominell bredde (n) i et omrade fra DN 32
til DN 65 og/eller er i form av et blgtstal-metallrgr med en lengde (L) i et omrade fra
7 mtil 12 m.

12.  Fremgangsmate ved belegging av et rar (1) i dets indre ifglge ett av kravene 1
til 11, karakterisert ved at rgret (1) som skal belegges holdes i hvert fall under de fire
fremgangsmatetrinnene omfattende

(ii.) en farste neddykking,

(iii.) en farste fjerning,

(iv.) en andre neddykking, og

(v.) en andre fjerning,
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ved hjelp av stangliknende stgtteholdere (4) som fortrinnsvis er deler av en
neddykkingsramme (5) og/eller de stangliknende statteholderne (4) og/eller

neddykkingsrammen (5) fortrinnsvis er belagt med Teflon.
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Fig. 1:
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