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(54) Method and apparatus for coating the interior of a pipe

(57) The present invention relates to apparatus for
coating the interior of a pipe (1). The apparatus includes
a rotating member (10) which may be moved along the
inside of the pipe (1) and means (12) for directing a

Fig.1.

stream of a liquid resin coating onto the rotating member
(10) so that the liquid resin is thrown from the periphery
of the rotating member (10) under the action of centrif-
ugal force onto the walls of the pipe (1). The liquid then
cures, coating and sealing the interior of the pipe.
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Description

The present invention relates to coating the interior
of a pipe.

A known method of coating the interior of a pipe
comprises pushing a collapsed sleeve of solid coating
material through the length of pipe and sealing the
sleeve against the interior of the pipe. This method
presents problems when the length of pipe has a second
pipe extending from a pipe junction. The coating will seal
off the opening of the second pipe. This makes it nec-
essary for machinery to enter the pipe after it has been
coated to reopen the junction by removing the coating
which is obscuring the opening to the second pipe.

Alternatively the pipe may be coated with a liquid
material which cures on the interior of the pipe to provide
a solid coating. Typically the coating is an epoxy resin.
The two components of the epoxy resin are mixed be-
fore spraying onto the interior of the pipe. To prevent the
epoxy curing before it is sprayed, it is necessary to use
an epoxy which has arelatively long cure time. However,
this presents the problem of the liquid flowing to the bot-
tom of the pipe before it cures.

In accordance with a first aspect of the present in-
vention there is provided apparatus for coating the inte-
rior of a pipe, the apparatus comprising a rotatable
member, drive means for rotating the member in use,
means for moving the rotating member in use along the
pipe and means for directing a stream of a liquid coating
onto the rotating member in use whereby the liquid is
thrown from the periphery of the rotating member under
the action of centrifugal force and coats the interior of
the pipe.

Typically the liquid coating is directed onto the ro-
tating member by one or more nozzles or spray heads.

The apparatus may direct a single stream of liquid
only onto the rotatable member. This may be a pre-
mixed epoxy resin. Preferably however the apparatus
further comprises means for directing a second stream
of a second liquid coating onto the rotatable member.
This allows the first and second liquids to be kept sep-
arate before being directed (typically in the form of a
spray) onto the rotating member, whilst allowing the two
liquids to mix thoroughly before being thrown from the
periphery of the rotating member onto the interior of the
pipe.

Typically the first liquid coating comprises a first
component of a curable resin and the second liquid coat-
ing comprises a second component of the curable resin.
The apparatus provides a means of spray coating a pipe
with a resin which cures very quickly: of the order of 2
seconds. By keeping the two components of the resin
separate before spraying, the apparatus ensures that
the resin does not cure before being thrown from the
periphery of the rotating member.

The rotatable member may vary from a flat disc to
a bell dependent on the pipe size, and the streams of
liquid coating are directed onto the interior of the bell or
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the surface of the disc. Typical pipe sizes are 150mm-
600mm diameter. The two liquids mix on the sides of the
bell or disc before being thrown from its periphery. The
mixing time can be controlled by varying the rate of ro-
tation of the bell or disc, the diameter of the bell or disc
and/or the angle and length of the sides of the bell. The
sides of the bell may be curved or flat in cross-section.

The rotation rate of the rotating member and the
flow rate of the two streams of liquid coating are typically
adjusted such that the two liquids mix on the rotating
member, are thrown on to the interior of the pipe in sub-
stantially liquid form and subsequently cure on the inte-
rior of the pipe.

The apparatus is typically mounted on a chassis
which is centralised in the pipe by a number of fingers,
such as steel spring fingers. Typically there are two sets
of fingers, one at each end of the chassis. Each set typ-
ically comprises a plurality of fingers (eg five fingers) ar-
range symmetrically about the axis of the chassis. Al-
ternatively the apparatus may be mounted on an adjust-
able chassis.

Typically the liquid coating is fed to the apparatus
via one or more umbilical hoses. The chassis may be
pulled along the pipe by the hoses, or propelled by pneu-
matic power.

The choice of mounting/driving methods discussed
above depends on the site conditions and size of pipe.

Typically the coatings comprise respective A and B
components of a polyurea coating or epoxy resin coat-
ing. Typically the coatings are "fast cure" with cure times
less than 60 seconds.

The invention extends to a method of coating the
interior of a pipe, the method comprising directing a
stream of a liquid coating onto a rotating member in the
pipe and moving the rotating member along the length
of the pipe whereby the liquid is thrown from the periph-
ery of the rotating member under the action of centrifu-
gal force and coats the interior of the pipe.

An embodiment of the present invention will now be
described with reference to the accompanying Figures,
in which:-

Figure 1 is a side view of the apparatus coating a
pipe;

Figure 2 is an enlarged view, with some parts re-
moved, of the spray head and air motor;

Figure 3 is a side view of the bell; and,

Figure 4 is an end view in the direction A with the
bell removed.

Figure 1 is a side view of an embodiment of coating
apparatus according to the present invention. The ap-
paratus is shown coating the interior of a pipe 1 (shown
in cross-section) with a polyurea coating 2. The appa-
ratus comprises a spray head 3 (shown disconnected in
Figure 2) which is mounted, in use, on a centralising car-
riage 4 which is centralised in the pipe by two sets of
five radially extending equally spaced steel spring fin-
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gers, one at either end of the carriage 4. Figure 1 illus-
trates one finger (5,6) from each set. The spray head 3
is pulled out along the length of the pipe in the direction
indicated at 7.

A compressed air hose 8 is connected to air motor
9. The compressed air 34 drives the air motor 9 which
rotates bell 10 up to 16,500 revolutions per minute
(rpm).

The base component of a required coating is
pumped alongbase hose 11 and is delivered to the base
spraying nozzle 12 (which is located inside the bell 10
and shown in Figure 2) via steel tube 30. The catalyst
component of the required coating is pumped along cat-
alyst hose 13 and is delivered to catalyst spraying noz-
zle 14 via steel tube 31. The diameter of the orifices of
nozzles 12,14 is typically 1mm.

Bell drive shaft 15 is screwed into the drive shaft 32
of air motor 9. The bell 10 is shown in Figure 3 with hid-
den parts indicated in dotted lines and with the bell drive
shaft 15 removed. The bell drive shaft 15 has a flange
16 which locates in recess 17 at the apex of the bell. A
threaded projection 18 on the end of the bell drive shaft
15 extends through opening 19 in the bell head and is
secured with a threaded nut 20.

As shown in Figure 3, the bell 10 has flat sloping
sides 21. In an alternative, the sides 21 may be curved
eitherinwardly, or outwardly. The bellis, circularand has
a diameter of 49mm and a depth of 29mm. Both param-
eters may be adjusted, depending on the required coat-
ing parameters.

Figure 4 shows a view in the direction A (shown in
Figure 2) with the bell 10 removed.

In a coating operation, the spray head 3 and cen-
tralising carriage or chassis 4 is located in a pipe to be
lined, and connected to compressed air supply hose 18
and base and catalyst hoses 11,13. Compressed air is
supplied to the air motor and the bell 10 rotates. When
the bell has reached a required rotation rate, liquid coat-
ing is sprayed into the bell in the form of a first stream
or spray 35 and a second stream or spray 36. The ap-
paratus is pulled out via the supply hoses in the direction
7 shown in Figure 1. The two liquid coating materials
introduced into the bell mix within the bell, and centrifu-
gal forces send the combined mixed material along the
sloping interior sides 21 of the bell and out at 90° (shown
at 22 in Figure 1) towards the pipe.

Itis important that the liquid coating does not solidify
before it is thrown from the spinning bell 10, to ensure
that the bell does not become clogged up with solid ma-
terial. Conversely it is also important that the liquid coat-
ing cures rapidly on the interior of the pipe to prevent
the liquid flowing to the bottom of the pipe. The rate at
which the spray head is pulled out also clearly effects
the thickness of coating.

Preferably the coating has a gel time of less than
60 seconds to prevent the liquid flowing to the bottom
of the pipe.

A suitable liquid coating for use in the present in-
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vention is a polyurea. Polyureas are typically defined by
two components (conventionally known as A and B
components) which react to form a polyurea polymer.
Typically the A-component is an isocyanate (such as a
soft block quasi-polymer based on MDI) and the B-com-
ponent is typically a primary or secondary amine termi-
nated material. The A-component is applied by the base
spray head 12, and the B-component is applied by the
catalyst spray head 14. The reaction is normally very
fast, proceeding to completion within a few seconds
without any catalysts. Typically, working times ("gel
times") are less than 3 seconds.

Alternative liquid coatings are fast cure epoxies.

As a typical example a 300mm diameter pipe with
a 6mm thick lining would require a withdrawal rate of 2
metres per minute and a combined flow rate of 11.3 litres
per minute heated to 50°C using an 86mm dia bell re-
volving at 16,500 rpm.

Claims

1. Apparatus for coating the interior of a pipe (1), the
apparatus comprising a rotatable member (10),
drive means (9) for rotating the member in use,
means for moving the rotating member in use along
the pipe and means (12,14) for directing a stream
of a liquid coating onto the rotating member (10) in
use whereby the liquid is thrown from the periphery
of the rotating member (10) under the action of cen-
trifugal force and coats the interior of the pipe (1).

2. Apparatus according to claim 1 wherein the rotata-
ble member (10) comprises a bell or disc, and the
stream of liquid coating is directed into the interior
of the bell or onto the surface of the disc.

3. Apparatus according to claim 1 or 2 wherein the
means for directing a stream of liquid coating directs
afirst (35) and second (36) stream onto the rotating
member (10).

4. Apparatus accordingto claim 3 wherein the first and
second streams comprise different components of
the liquid coating.

5. Apparatus according to claim 4 wherein the first
stream (35) comprises a first component of a cura-
ble resin and the second stream (36) comprises a
second component of the curable resin.

6. Apparatus according to claim 3, 4 or 5 wherein the
rotation rate of the rotating member (10) and the
flow rate of the two streams of liquid coating are
such that the two streams mix on the rotating mem-
ber (10), are thrown onto the interior of the pipe (1)
in substantially liquid form and subsequently cure
on the interior of the pipe (1).



10.

11.

12.

13.

5 EP 0 781 606 A2

Apparatus according to any of the preceding claims,
wherein the liquid coating is directed onto the rotat-
ing member (10) by one or more nozzles or spray
heads (12,14).

A method of coating the interior of a pipe, the meth-
od comprising directing a stream of a liquid coating
onto a rotatingmember (10) in the pipe (1) and mov-
ing the rotating member (10) along the length of the
pipe (1) whereby the liquid is thrown from the pe-
riphery of the rotating member (10) under the action
of centrifugal force and coats the interior of the pipe

(1).

A method according to claim 8 further comprising
directing a second stream of liquid coating onto the
rotatable member (10).

A method according to claim 9 wherein the first and
second streams comprise different components of
the liquid coating.

A method according to claim 10 wherein the first
stream comprises a first component of a curable
resin and the second stream comprises a second
component of the curable resin.

A method according to claim 11 wherein the coat-
ings comprise respective A and B components of a
fast cure polyurea coating or a fast cure epoxy resin
coating.

A method according to any of claims 8 to 12, using
apparatus according to any of claims 110 7.
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