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@ The invention is concerned with a multilayer 
carrier film for supporting a fluid synthetic resin 
composition impregnated fibrous mat against a sur­
face, for example the inside surface of a pipe, during 
the curing of the resin. The film comprises a nylon 
layer (preferably nylon 6) having on one surface a 
layer of a polyamide copolymer having a softening 
point at a temperature below 170 ° C (for example a 
nylon 6/12 copolymer in which the nylon 12 compo­
nent lies in the range from 35 to 55% by weight) and 
on the other surface a layer of a weldable synthetic 
plastic composition, for example a polyethylene 
ionomer. The fibrous mat which may consist of poly­
ester, acrylic or polypropylene fibres is heat-bonded 
to the polyamide copolymer layer of the multilayer 
film. The film is resistant to delamination by the 
resin composition. 
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MULTILAYER CARRIER FILMS 

This invention is concerned with multilayer car­
rier films for supporting a fluid synthetic resin com­
position against a solid surface during curing of the 
resin. 

In the reconditioning of pipes. particularly sew­
er pipes laid below ground level, it is known to 
apply a layer at a liquid synthetic resin composition 
to the inner surface of the pipe and: then to cure 
the resin ta farm arr inert solid lining: to the pipe. 
The resin is conveniently: applied in the form of a 
resin composition impregnated fibrous mat secure­
ly attached on one side to an impermeable carrier 
film. The resin composition impregnated mat is 
placed next to the inner surface of the pipe with the 
carrier film on the outside and pressure is applied 
from the film side causing the mat to conform 
intimately with the surface. The resin is then cured 
when the fibrous mat serves as a reinforcing agent 
in the cured product. 

In one known specific method of reconditioning 
a pipe, a mat of polyester fibres is secured face to 
face with a carrier film ot polyvinyl chloride or of 
polyurethana The latter may be farmed in situ by 
melt coating:. The combination is then converted 
into an elongated bag by stitching, and the ioint 
and stitching are protected on the carrier film side 
by a patch of the same material as the carrier film, 
secured to the film surface by heat, a solvent or an 
adhesive. The mat is then impregnated with a 
composition consisting of an unsaturated polyester 
resin in a styrene base. The mouth of the bag with 
the carrier film on the outside is fixed to one end of 
the pipe and the dosed end of the bag is pulled 
through the pipe so that the bag everts and the 
resin impregnated mat lies next to the pipe wall 
with the carrier film now on the inside of the bag. 
Hot water is then introduced under pressure to the 
inside of the bag for the purpose of pressing the 
mat against the pipe wall and for curing the resin. 

In another method. as described in European 
Patent Publication No. 0168053, a polyester resin 
incorporating a light activatable catalyst is used for 
the impregnation of a mat ot acrylic or poly­
propylene fibres and the resin is cured when the 
assembly of impregnated· mat and carrier film is 
within the pipe, by exposing it to an appropriate 
light, for example ultra violet light. In this method it 
is necessary for the carrier film and the n;iat to 
permit the passage of the light to the resin to effect 
the curing. 

In the operation of the above two methods it is 
necessary to impregnate the mat shortly before 
use and often on site, since during storage the 
resin composition rapidly attacks the polyvinyl 
chloride or polyurethene carrier film causing it to 

become weakly attached to or even detached from 
the mat. Such a detachment could give rise to 
serious difficulties of application if detachment took 
place before curing of the resin. A detachment after 

s curing of the resin could cause serious obstruction 
problems particularly if the pipe is below ground 
level. Impregnation of the mat on site is difficult 
and inconvenient. 

The present invention is concerned with an 
ra improved carrier film which permits assemblies of 

resin impregnated mats with the carrier film in the 
form of elongated bags to be factory manufactured 
and stored for convenient periods before use in 
reconditioning pipes. 

15 According to the present invention, a multilayer 
carrier film for supporting a fluid synthetic resin 
composition impregnated fibrous mat against a sur­
face during the curing of the resin comprises a 
layer of a nylon which is impermeable to the resin 

20 composition having on one surface a layer of a 
polyamide copolymer having a softening point at a 
temperature below 170 °C and on the other surface 
a layer of a weldable synthetic plastic composition. 

The weldable synthetic plastic composition 
25 may be any suitable plastic composition which is 

strongly adherent to the nylon layer and which is 
conveniently heat, solvent or adhesive weldable to 
permit patches to be applied over joints and stitch­
ing necessarily formed in the conversion of the 

so sheet material into elongated bags. Also, it is occa­
sionally necessary to make an exploratory aperture 
into the bag wall to investigate the state of the 
layers and such apertures are subsequently 
plugged and sealed by a patch of the plastic com-

35 position. The weldable composition may be poly­
ethylene, polypropylene, an ethylene/vinyl acetate 
copolymer, an ethylene/acrylic acid copolymer, an 
ethylene/ethyl acrylate copolymer, a polyurethane, 
a polycarbonate, or polyvinyl chloride. A preferred 

40 plastic composition is a polyethylene ionomer and 
more preferably an ionomer based upon zinc ions 
such as is marketed by Du Pont de Nemours & 
Company of the United States of America under 
the trade mark "Surlyn ... 

45 The preferred nylon for the nylon layer is nylon 
6. The fluid synthetic resin composition is conve­
niently an unsaturated polyester resin in a styrene 
base which may contain either a heat activatable or 
a light activatable catalyst to bring about curing of 

50 the resin at the appropriate time. 

2 

The fibrous mat may be formed from a woven 
or non-woven fabric or it may be a felt. The fibres 
are conveniently synthetic plastics fibres such as 
polyester fibres or if a light activatable catalyst is 
used with the resin, then fibres which transmit light 
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readily. such a£. acrylic fibres: or polypropylene 
fibres, may be. used. 

The nylon layer is impermeable to the fluid 
synthetic resin composition and, as a conse­
quence, there is no risk of the layer of the weldable 
synthetic plastic composition being attacked and 
swollen by the resin composition with the further 
risk of delamination. The nylon layer, however, has 
a relatively high softening point which makes it 
impracticable to heat weld it to a mat of synthetic 
plastics fibres. It has been found that a polyamide 
copolymer. such as: the copolymer nylon 6112; has 
a softening point below 170°G which allows it. in 
the form of a layer, to be readily secured by heat­
bonding to a mat of synthetic plastics fibres, as 
well as being readily and securely bendable to the 
nylon 6 layer. A preferred copolymer is nylon 6/12 
in which the nylon 12 lies in the range from 35 to 
55% by weight. 

The multilayer film in accordance with the in­
vention may be formed by lamination of the com­
ponent layers or by co-extrusion of the layers while 
in a molten form. Further. the adhesion of the nylon 
layer with either the copolymer layer or the layer of 
the weldable synthetic plastic composition, or both, 
may be enhanced by introducing between the lay­
ers a bonding layer of a bonding agent such as a 
polyethylene graft maleic anhydride copolymer. 

The invention also includes a multilayer carrier 
film as described when bonded by the polyamide 
copolymer layer to a fibrous mat and, more particu­
larly, to a resin impregnated fibrous mat. 

The invention still further includes a method of 
manufacturing a multilayer carrier film for support­
ing a fluid synthetic resin composition impregnated 
fibrous mat against a surface during the curing of 
the resin comprising bringing together into intimate 
surface adherent contact a layer of a nylon which is 
impermeable to the synthetic resin with, on one 
side, a layer of a polyamide copolymer having a 
softening point at a temperature below 170 ° C and, 
on the other side, a layer of a weldable synthetic 
plastic composition. 

The invention will now be more specifically 
described by reference to the following Examples. 

EXAMPLES 1 to 4 

Three separate molten streams of nylon 6, a 
polyethylene ionomer based upon zinc ions 
("Surlyn ") and a polyamide copolymer consisting 
of 49% nylon 6 and 51% nylon 12 by weight were 
coextruded through a slot die with the nylon 6 
stream as the middle component. 

The combination was cast onto a chill roll to 
form a multilayer film. The size of the die and 
processing parameters were so arranged that in the 

final film the thickness of the layers were 
polyamide copolymer - 30 microns, nylon 6 - 30 
microns and polyethylene ionomer - 150 microns. 

The multilayer film was then pressed into con-
5 tact with a mat of acrylic fibres, 4.5 millimetres 

thick, (polyamide surface to mat) under a force of 
410,000 pascals at an interface temperature of 
140 ° C for 5 seconds. On cooling it was found that 
the film was firmly secured to the mat. 

10 The degree of bonding between the film and 
the mat was measured by cutting a strip of the 
film/mat combination, 10 millimetres in width, and 
measuring the force required to peel the film from 
the mat. 

75 Another strip sample was cut from the com-
bination and the mat was impregnated with a liquid 
synthetic resin composition consisting of an un­
saturated polyester resin in styrene which also in­
cluded an ultra violet light activated curing catalyst. 

20 The sample was stored for seven days (168 hours) 
in the dark and then it was examined for any visible 
change. There was no sign of any swelling or 
deterioration in the polyethylene ionomer layer or 
failure of the bond between the polyethylene 

25 ionomer and the nylon 6 layer. This sample was 
then placed into water at 25 °C and subjected to 
the action of ultra violet light until the resin had 
cured to form a hard mass firmly attached to the 
multilayer film. The strength of the bond between 

30 the film and the cured resin mass was measured 
by determining the force required to peel the film 
from the mass. The results obtained are shown in 
the accompanying Table. For a satisfactory com­
mercial product a peel strength of least 1 

35 kilogram/10 millimetres wide strip is required for 
the adhesion of the film to the mat of fibres and to 
the cured resin mass. 

The procedure was repeated (Example 2) but 
with the change that polyester fibres were used in 

40 the mat. the resin contained a heat activated curing 
catalyst and was cured by immersion in water at 
B0° C. The storage time was 4 hours. 

The procedure of Example 1 was further re­
peated (Example 3) except that a different 

45 polyamide copolymer was used and a change was 
made in the thickness of the polyethylene ionomer 
layer. 

The procedure of Example 3 was repeated 
(Example 4) except that a polyethylene graft maleic 

50 anhydride copolymer was co-extruded with the oth­
er layers between the nylon 6 and the polyethylene 
ionomer. 

As in Example 1. visual inspection of the 
film/mat combination in Example 2 to 4 after the 

55 storage period, showed no sign of deterioration of 
the polyethylene ionomer layer as would be ex­
pected if the resin had migrated from the mat to 
that layer. 

3 
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In all Examples the strength of the bonds be­
tween tha film and the mat or resin mass was 
found to be well above that required for satisfactory 
commercial applications. 

Since the multilayer film in accordance with the 
invention is resistant to delamination by the resin 
composition secured to it, elongated bags formed 
from the film in combination with a fibrous mat 
impregnated with resin may be made up conve­
niently in a factory, put into stock and taken to site 
as required� This is considerably more convenient 
than having. ta apply the resin just before use of 
the combination such as on site to avoid possible 
delamination problems. 

When the multilayer film in accordance with 
the invention transmits light, it can be used in 
circumstances where a light activatable curing 
catalyst is incorporated within the resin. 
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Claims 

i. A multilayer carrier film for supporting a fluid 
synthetic resin composition impregnated fibrous 
mat against a surface during the curing of the resin 
comprises a layer of a nylon which is impermeable 

5 

to the resin composition having on one surface a ro 
layer of a polyamide copolymer having a softening 
point at a temperature below i70° C and on the 
other surface a leyer of a weldable synthetic plastic 
composition. 

2. A film as claimed in claim r, in which the rs 
weldable synthetic plastic composition is a polyeth-
ylene ionomer. 

3. A film as claimed in claim 1 or claim 2, in 
which the nylon is nylon 6. 

4. A film as claimed in any of the preceding 20 

claims, in which the weldable synthetic plastic 
compositions is an ethylene/vinyl acetate 
copolymer, an ethylene/acrylic acid copolymer, a 
polyurethane, a polycarbonate or polyvinyl chloride. 

5. A film as claimed in any of the preceding 25 

claims, in which the polyamide copolymer is nylon 
6/12 copolymer. 

EL A film as claimed in claim 5, in which the 
amount of nylon 12 in the copolymer lies in the 
range from 35 to 55"/o by weight. 30 

7. A film as claimed in any of the preceding 
claims, when bonded by the polyamide copolymer 
layer to a fibrous mat. 

&. A film as claimed in claim 7, in which the 
mat comprises polyester, polyacrylic or poly- 35 

propylene fibres. 
9. A film as claimed in claim 7 or claim 8, in 

which the mat is impregnated with a synthetic fluid 
resin composition. 

iO. A film as claimed in any one of the claims 40 
7 to 9 when converted into an elongated bag. 

45 
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