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A METHOD OF BONDING A STRIP OF FLEXIBLE SHEET ON A 

SUPPORT 

 The present invention relates to a method of bonding 

a strip of flexible sheet on at least one flexible or 

rigid support, said sheet and said support including at 5 

least one fine metal foil, e.g. of aluminum, sandwiched 

and bonded between two fiberglass fabrics, a binder 

serving to provide cohesion between the fiberglass 

fabrics and the aluminum. 

 The bonding method is intended more particularly for 10 

use when said strips and supports are subjected to high 

levels of stress, in particular thermal stresses and/or 

traction forces. 

 One particular example of circumstances in which 

such strips and supports are subjected to this kind of 15 

traction is when they are used for making the leaktight 

and insulating wall of a tank integrated in a load-

carrying structure, for example the hull of a ship. 

 By way of example, such tanks are those used on 

ships for transporting liquefied gas.  They need to be 20 

completely leaktight and sufficiently insulating to 

contain liquefied gas at low temperature while limiting 

evaporation thereof. 

 Such walls are constituted by two successive sealing 

membranes, a primary membrane in contact with the fluid 25 

contained in the tank and, a secondary membrane disposed 

between the primary membrane and the load-carrying 

structure, these two membranes alternating with two 

thermally-insulating barriers. 

 Tank walls are thus known that are constituted by 30 

primary insulation of foam associated with a primary 

membrane of stainless steel, and secondary insulation of 

foam associated with a secondary membrane that is 

flexible or rigid.  The secondary membrane includes at 

least one continuous fine metal foil, e.g. of aluminum, 35 

sandwiched and bonded between two fiberglass fabrics, a 

1  A METHOD OF BONDING A STRIP OF FLEXIBLE SHEET ON A
SUPPORT The present invention relates to a method of bonding  a strip of
flexible sheet on at least one flexible or 5 rigid support, said sheet and said
support including at  least one fine metal foil, e.g. of aluminum, sandwiched
and bonded between two fiberglass fabrics, a binder  serving to provide
cohesion between the fiberglass  fabrics and the aluminum. 10 The bonding
method is intended more particularly for  use when said strips and supports
are subjected to high  levels of stress, in particular thermal stresses and/or
traction forces. One particular example of circumstances in which  15 such
strips and supports are subjected to this kind of  traction is when they are
used for making the leaktight  and insulating wall of a tank integrated in a
load- carrying structure, for example the hull of a ship. By way of example,
such tanks are those used on  20 ships for transporting liquefied gas. They
need to be  completely leaktight and sufficiently insulating to  contain
liquefied gas at low temperature while limiting  evaporation thereof. Such
walls are constituted by two successive sealing  25 membranes, a primary
membrane in contact with the fluid  contained in the tank and, a secondary
membrane disposed  between the primary membrane and the load-carrying
structure, these two membranes alternating with two  thermally-insulating
barriers. 30 Tank walls are thus known that are constituted by  primary
insulation of foam associated with a primary  membrane of stainless steel,
and secondary insulation of  foam associated with a secondary membrane
that is  
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binder serving to provide cohesion between the glass 

fabrics and the aluminum. 

 The secondary insulation is disposed beside the hull 

of the ship. 

 There also exist walls comprising a primary 5 

insulation of foam associated with a membrane made of a 

material known under the trade name "Invar", and a 

secondary insulation of foam associated with the flexible 

or rigid secondary membrane including at least one fine 

metal foil, e.g. of aluminum, sandwiched and bonded 10 

between two fiberglass fabrics, a binder providing 

cohesion between the glass fabrics and the aluminum.  

"Invar" is a steel having 36% nickel that is thermally 

stable over the range -200°C to +400°C. 

 The insulating and leakproof walls of these tanks 15 

are made up of an assembly of prefabricated panels 

comprising in succession, between two rigid plates: the 

secondary thermal insulation; the secondary sealing 

membrane; and the primary thermal insulation.  The 

primary sealing membrane is then mounted on the set of 20 

prefabricated panels covering the load-carrying structure 

of the ship. 

 Commonly, each prefabricated panel is generally in 

the form of a rectangular parallelepiped, the primary 

insulation element and the secondary insulation element 25 

having respectively, in plan view, the shape of a first 

rectangle and the shape of a second rectangle having 

sides that are substantially parallel, with the length 

and/or width of the first rectangle being smaller than 

those of the second rectangle, so as to provide a 30 

peripheral margin. 

 The continuity of the secondary insulating barrier 

is achieved by inserting thermally-insulating material 

between the two adjacent panels. 

 The peripheral margins of adjacent prefabricated 35 

panels and the side walls of the primary insulation 

flexible or rigid. The secondary membrane includes at 35 least one
continuous fine metal foil, e.g. of aluminum,  sandwiched and bonded
between two fiberglass fabrics, a 2  binder serving to provide cohesion
between the glass  fabrics and the aluminum. The secondary insulation is
disposed beside the hull  of the ship. 5 There also exist walls comprising a
primary  insulation of foam associated with a membrane made of a  material
known under the trade name "Invar", and a  secondary insulation of foam
associated with the flexible  or rigid secondary membrane including at least
one fine 10 metal foil, e.g. of aluminum, sandwiched and bonded  between
two fiberglass fabrics, a binder providing  cohesion between the glass fabrics
and the aluminum.  "Invar" is a steel having 36% nickel that is thermally
stable over the range -200C to +400C. 15 The insulating and leakproof walls
of these tanks  are made up of an assembly of prefabricated panels
comprising in succession, between two rigid plates: the  secondary thermal
insulation; the secondary sealing  membrane; and the primary thermal
insulation. The 20 primary sealing membrane is then mounted on the set of
prefabricated panels covering the load-carrying structure  of the ship.
Commonly, each prefabricated panel is generally in  the form of a rectangular
parallelepiped, the primary  25 insulation element and the secondary
insulation element having respectively, in plan view, the shape of a first
rectangle and the shape of a second rectangle having  sides that are
substantially parallel, with the length  and/or width of the first rectangle being
smaller than 30 those of the second rectangle, so as to provide a  
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elements define slots or passages that can extend over 

the entire length, width, or height of the tank. 

 The passages are filled in to provide continuity in 

the sealing formed by the panels, prior to laying the 

primary membrane.  Continuity for the primary insulating 5 

barrier is obtained by inserting blocks in the passages.  

Nevertheless, in order to ensure continuity of sealing 

for the secondary membrane, at the junctions between two 

panels, and prior to said blocks being put into place, 

said peripheral margins are covered by a strip of 10 

flexible sheet including at least one continuous fine 

metal foil. 

 Assembling such panels requires operating procedures 

to be very strict and assembly to be performed with great 

accuracy in order to guarantee thermal insulation and 15 

leaktightness for the tank. 

 The bonding of the strip of flexible sheet and the 

sealing achieved in this way between two adjacent panels 

needs to be particularly accurate in order to satisfy the 

various mechanical and lifetime stresses to which the 20 

assembly of panels is directly subjected. 

 The tanks of such ships are subjected to numerous 

stresses: 

 · the cooling-down of the tank prior to being filled 

at very low temperatures, e.g. about -160°C for methane, 25 

or even temperatures close to -170°C, leads to 

deformations in the wall of the tank due to thermal 

contraction of its material; 

 · when the ship is sailing it is subjected to 

numerous stresses, such as swell, that cause its hull to 30 

become deformed and that thus deform the walls of the 

tank by repercussion; and 

 · movements of the cargo which lead to additional 

pressure or back pressure constraints on the walls of the 

tank. 35 

 Thus, the junction zones between adjacent panels are 

zones that are subjected to a variety of traction 

peripheral margin. The continuity of the secondary insulating barrier  is
achieved by inserting thermally-insulating material  between the two adjacent
panels. 35 The peripheral margins of adjacent prefabricated  panels and the
side walls of the primary insulation 3  elements define slots or passages that
can extend over  the entire length, width, or height of the tank. The passages
are filled in to provide continuity in  the sealing formed by the panels, prior to
laying the 5 primary membrane. Continuity for the primary insulating  barrier
is obtained by inserting blocks in the passages.  Nevertheless, in order to
ensure continuity of sealing  for the secondary membrane, at the junctions
between two  panels, and prior to said blocks being put into place, 10 said
peripheral margins are covered by a strip of  flexible sheet including at least
one continuous fine  metal foil. Assembling such panels requires operating
procedures  to be very strict and assembly to be performed with great  15
accuracy in order to guarantee thermal insulation and leaktightness for the
tank. The bonding of the strip of flexible sheet and the  sealing achieved in
this way between two adjacent panels  needs to be particularly accurate in
order to satisfy the 20 various mechanical and lifetime stresses to which the
assembly of panels is directly subjected. The tanks of such ships are
subjected to numerous  stresses:  the cooling-down of the tank prior to being
filled  25 at very low temperatures, e.g. about -160C for methane,  or even
temperatures close to -170C, leads to deformations in the wall of the tank
due to thermal  
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stresses and they therefore need to present good 

mechanical strength over time so as to avoid breaking the 

continuity of the secondary sealing barrier. 

 In the prior art, a method is already known for 

making the secondary sealing at the peripheral margins of 5 

prefabricated panels, that method consisting in: 

 · de-dusting the bonding zone; 

 · depositing adhesive of the epoxy or polyurethane 

type on the margins of the panel, either by means of a 

spatula after taking a previously-weighed volume of said 10 

adhesive as a function of the area on which it is to be 

applied, or else using an adhesive deposition device such 

as that described in the French patent application filed 

under the No. FR 2004 0051648; 

 · smoothing the film of adhesive; 15 

 · unrolling a continuous flexible strip available in 

roll form onto the adhesive-coated margins; 

 · roller-pressing the deposited flexible strip so as 

to eliminate any residual bubbles; 

 · unrolling a protective film, e.g. of the 20 

polyethylene type, onto the flexible strip already in 

place, in order to mitigate the problem of adhesive 

overflowing from the flexible strip, and finally 

 · applying pressure to the adhesive-coated strip for 

the time required for the adhesive to polymerize, which 25 

time is a function of ambient temperature. 

 The strip of flexible sheet covered in the 

protective film is maintained under a pressure of about 

0.1 bar to 0.2 bar, depending on the type of resin, and 

for a duration that is a function of the ambient 30 

temperature at which bonding is performed. 

 Table 1 below summarizes these parameters for an 

epoxy type adhesive having two components (i.e. resin and 

hardener). 

contraction of its material;  when the ship is sailing it is subjected to 30
numerous stresses, such as swell, that cause its hull to  become deformed
and that thus deform the walls of the  tank by repercussion; and  movements
of the cargo which lead to additional  pressure or back pressure constraints
on the walls of the  35 tank. Thus, the junction zones between adjacent
panels are  zones that are subjected to a variety of traction 4  stresses and
they therefore need to present good  mechanical strength over time so as to
avoid breaking the  continuity of the secondary sealing barrier. In the prior art,
a method is already known for 5 making the secondary sealing at the
peripheral margins of  prefabricated panels, that method consisting in:
de-dusting the bonding zone;  depositing adhesive of the epoxy or
polyurethane  type on the margins of the panel, either by means of a  10
spatula after taking a previously-weighed volume of said adhesive as a
function of the area on which it is to be  applied, or else using an adhesive
deposition device such  as that described in the French patent application
filed  under the No. FR 2004 0051648; 15 smoothing the film of adhesive;
unrolling a continuous flexible strip available in  roll form onto the
adhesive-coated margins;  roller-pressing the deposited flexible strip so as  to
eliminate any residual bubbles; 20  unrolling a protective film, e.g. of the
polyethylene type, onto the flexible strip already in  place, in order to mitigate
the problem of adhesive  overflowing from the flexible strip, and finally 
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Table 1 

Ambient working 

temperature 

15°C 20°C 25°C 30°C 35°C 40°C 

Duration over 

which pressure is 

applied (hours) 

12 6 4 3 3 2.25 

 

 Table 1 shows the lengths of time for which the 

adhesive-coated strips are subjected to pressure as a 

function of working temperatures, these pressure-5 

application durations being a function of polymerization 

times that are listed for epoxy adhesives having resin 

and hardener components with a hardener to resin ratio of 

about 0.55 by weight. 

 It can be seen that depending on working 10 

temperatures, polymerization times can vary very widely. 

 When an adhesive bonding method is implemented 

industrially, it must be capable of being reproducible, 

while the enormous variations that exist in setting times 

as a function of ambient temperature make this impossible 15 

if the method is used under conditions where temperatures 

vary considerably.  This applies in particular when such 

an adhesive bonding method is performed outdoors or 

indoors in non-heated premises, i.e. when subject to 

variations in the weather. 20 

 In the particular circumstances of building a ship 

for transporting liquefied gas, it can thus be seen that 

these times for applying pressure and thus for allowing 

the adhesive to polymerize vary in non-negligible manner 

over the time taken to build the various tanks, i.e. over 25 

the seasons. 

 A variant of the above-described method is described 

in French paten application No. FR 2004 0051798, and 

consists in prior application of adhesive to the flexible 

strips before they are put into place on the bonding 30 

zone. 

applying pressure to the adhesive-coated strip for  25 the time required for
the adhesive to polymerize, which  time is a function of ambient temperature.
The strip of flexible sheet covered in the  protective film is maintained under a
pressure of about  0.1 bar to 0.2 bar, depending on the type of resin, and  30
for a duration that is a function of the ambient temperature at which bonding
is performed. Table 1 below summarizes these parameters for an  epoxy type
adhesive having two components (i.e. resin and  hardener). 5  Table 1
Ambient working 15C 20C 25C 30C 35C 40C  temperature Duration over 12
6 4 3 3 2.25  which pressure is applied (hours) Table 1 shows the lengths of
time for which the  adhesive-coated strips are subjected to pressure as a  5
function of working temperatures, these pressure application durations being
a function of polymerization  times that are listed for epoxy adhesives having
resin  and hardener components with a hardener to resin ratio of  about 0.55
by weight. 10 It can be seen that depending on working  temperatures,
polymerization times can vary very widely.  When an adhesive bonding
method is implemented industrially, it must be capable of being reproducible,
while the enormous variations that exist in setting times  15 as a function of
ambient temperature make this impossible if the method is used under
conditions where temperatures  vary considerably. This applies in particular
when such  an adhesive bonding method is performed outdoors or  
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 At present, such a method is commonly used in the 

shipbuilding industry for building ships for transporting 

liquefied gas, such as methane tankers. 

 That technique has the drawback of providing bonds 

in which breaks are for the most part not cohesive.  5 

Inspection tests performed at -170°C show that there is 

an unacceptable quantity of adhesion rupture, even though 

the criteria for breaking stress in shear and in 

perpendicular traction are satisfied. 

 In the description below, the term "adhesion 10 

rupture" designates a break of the bonding that occurs at 

the interface between the layer of adhesive and the strip 

or the support, whereas the term "cohesion rupture" is 

used to designate a break in the bonding that occurs 

within the thickness of the layer of adhesive. 15 

 Finally, French patent FR 2 822 815 discloses a 

method and apparatus for providing secondary sealing at 

the peripheral rims of prefabricated panels. This patent 

discloses either to first heat a strip comprising a hot 

melt adhesive, and then to press the strip previously 20 

heated to bond it, or to first press the strip having a 

hot melt adhesive, and then to heat the bonded strip to 

accelerate the polymerization of the adhesive. 

 In the second embodiment, the apparatus includes, 

amongst other things, means for unrolling a strip of 25 

flexible sheet in the passage that exists between two 

prefabricated panels, heater shoes suitable for being 

applied against the flexible strip to initiate cross-

linking of the adhesive, and cooler shoes suitable for 

increasing the viscosity of the adhesive.  That apparatus 30 

has the drawback of being complex and of not remedying 

the above-mentioned drawbacks.  In addition, such 

apparatus does not keep the strip under pressure during 

heating. 

 The invention seeks to remedy the above-mentioned 35 

drawbacks of the prior art. 

indoors in non-heated premises, i.e. when subject to 20 variations in the
weather. In the particular circumstances of building a ship  for transporting
liquefied gas, it can thus be seen that  these times for applying pressure and
thus for allowing  the adhesive to polymerize vary in non-negligible manner
25 over the time taken to build the various tanks, i.e. over  the seasons. A
variant of the above-described method is described  in French paten
application No. FR 2004 0051798, and  consists in prior application of
adhesive to the flexible 30 strips before they are put into place on the
bonding  zone. 6  At present, such a method is commonly used in the
shipbuilding industry for building ships for transporting  liquefied gas, such as
methane tankers. That technique has the drawback of providing bonds  5 in
which breaks are for the most part not cohesive.  Inspection tests performed
at -170C show that there is  an unacceptable quantity of adhesion rupture,
even though  the criteria for breaking stress in shear and in  perpendicular
traction are satisfied. 10 In the description below, the term "adhesion
rupture" designates a break of the bonding that occurs at  the interface
between the layer of adhesive and the strip  or the support, whereas the term
"cohesion rupture" is  used to designate a break in the bonding that occurs
15 within the thickness of the layer of adhesive.  Finally, French patent FR 2
822 815 discloses a  method and apparatus for providing secondary sealing
at  the peripheral rims of prefabricated panels. This patent  discloses either to
first heat a strip comprising a hot 20 melt adhesive, and then to press the
strip previously  
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 A particular object of the invention is to provide a 

method of bonding a strip of flexible sheet on at least 

one flexible or rigid support, said sheet and said 

support including at least one continuous fine metal foil 

sandwiched and bonded between two fiberglass fabrics, the 5 

method satisfying targets concerning strength when cold, 

cohesion rupture, reproducibility, and durability of the 

bonding. 

 More precisely, an object of the invention is to 

provide such a bonding method that provides mechanical 10 

strength when cold (in the vicinity of -160°C to -170°C) 

of at least 3.5 megaspascals (MPa) in shear, 

perpendicular traction strength when cold (-170°C) 

greater than 3 MPa, and ruptures that are cohesive in 

appearance. 15 

 To this end, the invention provides a method of the 

above-specified type that comprises the following 

successive steps: 

 · de-dusting the bonding zone; 

 · depositing a uniform film of polymerizable 20 

adhesive on at least one of the two surfaces of the 

flexible sheet and of the support that are to be bonded 

together; 

 · smoothing said film of adhesive; 

 · placing the strip of flexible sheet on the 25 

support;  

 · roller-pressing the deposited flexible sheet so as 

to eliminate any residual bubbles; and 

 · placing on said flexible sheet a film to provide 

protection against adhesive overflowing around said 30 

flexible sheet, the protective film being of dimensions 

greater than those of the flexible sheet. 

 In accordance with the invention, the method 

includes a subsequent step of pressing said strip of 

flexible sheet against the support by means of a press, 35 

and of simultaneously heating said strip during at least 

a portion of the duration for which pressure is applied. 

heated to bond it, or to first press the strip having a  hot melt adhesive, and
then to heat the bonded strip to  accelerate the polymerization of the
adhesive. In the second embodiment, the apparatus includes,  25 amongst
other things, means for unrolling a strip of  flexible sheet in the passage that
exists between two  prefabricated panels, heater shoes suitable for being
applied against the flexible strip to initiate cross- linking of the adhesive, and
cooler shoes suitable for 30 increasing the viscosity of the adhesive. That
apparatus  has the drawback of being complex and of not remedying  the
above-mentioned drawbacks. In addition, such  apparatus does not keep the
strip under pressure during  heating. 35 The invention seeks to remedy the
above-mentioned  drawbacks of the prior art. 7  A particular object of the
invention is to provide a method of bonding a strip of flexible sheet on at least
one flexible or rigid support, said sheet and said  support including at least
one continuous fine metal foil 5 sandwiched and bonded between two
fiberglass fabrics, the  method satisfying targets concerning strength when
cold,  cohesion rupture, reproducibility, and durability of the  bonding. More
precisely, an object of the invention is to  10 provide such a bonding method
that provides mechanical  strength when cold (in the vicinity of -160C to
-170C)  of at least 3.5 megaspascals (MPa) in shear,  perpendicular traction
strength when cold (-170C)  greater than 3 MPa, and ruptures that are
cohesive in  15 appearance. To this end, the invention provides a method of
the  above-specified type that comprises the following  
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 By means of these characteristics of the invention, 

and in particular by associating the application of 

pressure and of heat, bonding of excellent quality is 

obtained, with greater cohesion and with the expected 

cohesion rupture being obtained systemically. 5 

 Advantageously, the pressure applied lies in the 

range about 50 millibars (mbar) to 200 mbar, the 

temperature to which the bonded strip is raised lies in 

the range about 50°C to 70°C, and the duration of the 

heating lies in the range about 1 hour (h) to 7 h. 10 

 More preferably, the pressure applied is about 

100 mbar, the temperature to which the bonded strip is 

heated is about 60°C, and the duration of heating lies in 

the range 3 h to 4 h. 

 These heating parameters combined with applying 15 

pressure to the strip being bonded serve to maximize 

adhesion by obtaining mechanical strength when cold 

(-170°C) that is greater than 10 MPa in shear and able to 

withstand perpendicular traction when cold that is much 

greater than 3 MPa, and they also guarantee bonding that 20 

is reproducible and durable with cohesion rupture being 

obtained systemically. 

 Advantageously, after the pre-dusting step and 

before the step of depositing the adhesive, protective 

adhesive tapes are put into place on the support around 25 

the future zone for bonding to the strip of flexible 

sheet, in order to protect the support from any excessive 

overflow of adhesive. 

 Preferably, the bonding zone is subjected to plasma 

treatment prior to the step of depositing adhesive and 30 

after the protective adhesive tapes have been put into 

place, if such tapes are used. 

 The plasma treatment provides better preparation of 

the surface, in particular in industrial conditions where 

there is a high risk of the zones to be bonded becoming 35 

polluted, while avoiding the use of solvents that are 

expensive and dangerous.  The plasma treatment also 

successive steps:  de-dusting the bonding zone; 20  depositing a uniform film
of polymerizable  adhesive on at least one of the two surfaces of the  flexible
sheet and of the support that are to be bonded  together;  smoothing said film
of adhesive; 25  placing the strip of flexible sheet on the  support;
roller-pressing the deposited flexible sheet so as  to eliminate any residual
bubbles; and  placing on said flexible sheet a film to provide  30 protection
against adhesive overflowing around said  flexible sheet, the protective film
being of dimensions  greater than those of the flexible sheet. In accordance
with the invention, the method  includes a subsequent step of pressing said
strip of  35 flexible sheet against the support by means of a press, and of
simultaneously heating said strip during at least  a portion of the duration for
which pressure is applied. 8  By means of these characteristics of the
invention, and in particular by associating the application of  pressure and of
heat, bonding of excellent quality is  obtained, with greater cohesion and with
the expected  5 cohesion rupture being obtained systemically.
Advantageously, the pressure applied lies in the  range about 50 millibars
(mbar) to 200 mbar, the  temperature to which the bonded strip is raised lies
in  the range about 50C to 70C, and the duration of the 10 heating lies in the
range about 1 hour (h) to 7 h.  More preferably, the pressure applied is about
100 mbar, the temperature to which the bonded strip is  heated is about 60C,
and the duration of heating lies in  
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serves to activate the surface, thereby increasing its 

wettability and thus enabling the adhesive to adhere 

better to the surface. 

 According to other advantageous characteristics of 

the invention, taken singly or in combination: 5 

 · the step of depositing the adhesive is performed 

within 3 h at most after the beginning of the plasma 

treatment, or better within 90 minutes (min) at most 

after the beginning of the plasma treatment; 

 · the method it is performed in a controlled 10 

atmosphere in which relative humidity is no more than 

60%; 

 · the method is performed under controlled ambient 

temperature lying in the range 20°C to 25°C; 

 · the method is performed while maintaining the 15 

temperature of the adhesive at the moment of its 

application in the range 25°C to 30°C; 

 · when the bonding is performed using a two-

component epoxy adhesive, the step of applying pressure 

and of heating the strip of flexible sheet is performed 20 

no more than 45 min after said adhesive has been 

deposited; 

 · when the bonding is performed using a polyurethane 

adhesive, the step of applying pressure and heating the 

strip of flexible sheet is performed no more than 15 min 25 

after said adhesive has been deposited; 

 · the heating of the bonded strip of flexible sheet 

is stopped at least 30 min before ceasing to apply 

pressure; and 

 · when the strip of flexible sheet is applied over 30 

two adjacent supports, pressure is applied while applying 

additional continuous pressure on the zone of said strip 

that is situated over the junction line between the two 

supports, so as to create in said line a deformation of 

the strip that penetrates into the junction zone and thus 35 

absorbs the wrinkles that appear over the length of said 

strip of flexible sheet. 

the range 3 h to 4 h. 15 These heating parameters combined with applying
pressure to the strip being bonded serve to maximize  adhesion by obtaining
mechanical strength when cold  (-170C) that is greater than 10 MPa in shear
and able to  withstand perpendicular traction when cold that is much 20
greater than 3 MPa, and they also guarantee bonding that  is reproducible
and durable with cohesion rupture being  obtained systemically.
Advantageously, after the pre-dusting step and  before the step of depositing
the adhesive, protective  25 adhesive tapes are put into place on the support
around the future zone for bonding to the strip of flexible  sheet, in order to
protect the support from any excessive  overflow of adhesive. Preferably, the
bonding zone is subjected to plasma  30 treatment prior to the step of
depositing adhesive and  after the protective adhesive tapes have been put
into  place, if such tapes are used. The plasma treatment provides better
preparation of  the surface, in particular in industrial conditions where  35
there is a high risk of the zones to be bonded becoming polluted, while
avoiding the use of solvents that are  expensive and dangerous. The plasma
treatment also 9  serves to activate the surface, thereby increasing its
wettability and thus enabling the adhesive to adhere  better to the surface.
According to other advantageous characteristics of  5 the invention, taken
singly or in combination:  the step of depositing the adhesive is performed
within 3 h at most after the beginning of the plasma  treatment, or better
within 90 minutes (min) at most  after the beginning of the plasma treatment; 
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 When heating a strip of great length, e.g. longer 

than 2 meters (m), wrinkles appear with this method in 

the length of the flexible strip, and that is harmful for 

achieving the target levels of bonding.  By positioning 

such flexible strips of great length astride two adjacent 5 

supports and by applying continuous pressure at the 

junction, a wave is established that penetrates into the 

junction zone and that thus absorbs the wrinkles that 

might be formed, while the adhesive is not completely 

polymerized, the strip can become re-tensioned easily. 10 

 The combination of all these parameters makes it 

possible in preferred manner to optimize and better 

control the bonding of strips of flexible sheet that 

include at least one continuous fine metal foil 

sandwiched and bonded between two glass fabrics, on a 15 

flexible or rigid support including at least one 

continuous fine metal foil sandwiched and bonded between 

two glass fabrics. 

 In an advantageous implementation of the invention, 

the above-described method is applied to bonding a strip 20 

of flexible sheet, applied to making a wall of a lagged 

tank for confining a fluid such as a liquefied gas, the 

tank being integrated in the load-carrying structure of a 

ship, said wall being formed by assembling together a 

plurality of prefabricated panels, each comprising a 25 

sealing membrane inserted between two thermally-

insulating barriers.  In accordance with the invention, 

said strip of flexible sheet provides continuity of 

sealing for said sealing membrane at the junctions 

between two prefabricated panels. 30 

 The invention can be better understood on reading 

the description below.  The description is given purely 

by way of example and is made with reference to the 

accompanying drawings, in which: 

 · Figure 1 shows the various steps of a method of 35 

the invention; 

10  the method it is performed in a controlled  atmosphere in which relative
humidity is no more than  60%;  the method is performed under controlled
ambient  temperature lying in the range 20C to 25C; 15  the method is
performed while maintaining the  temperature of the adhesive at the moment
of its  application in the range 25C to 30C;  when the bonding is performed
using a two- component epoxy adhesive, the step of applying pressure  20
and of heating the strip of flexible sheet is performed  no more than 45 min
after said adhesive has been deposited;   when the bonding is performed
using a polyurethane  adhesive, the step of applying pressure and heating
the 25 strip of flexible sheet is performed no more than 15 min  after said
adhesive has been deposited;  the heating of the bonded strip of flexible
sheet  is stopped at least 30 min before ceasing to apply  pressure; and 30
when the strip of flexible sheet is applied over  two adjacent supports,
pressure is applied while applying  additional continuous pressure on the
zone of said strip  that is situated over the junction line between the two
supports, so as to create in said line a deformation of 35 the strip that
penetrates into the junction zone and thus  absorbs the wrinkles that appear
over the length of said  strip of flexible sheet. 10  When heating a strip of
great length, e.g. longer than 2 meters (m), wrinkles appear with this method
in  the length of the flexible strip, and that is harmful for  achieving the target
levels of bonding. By positioning 5 such flexible strips of great length astride
two adjacent  
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 · Figure 2 plots comparative curves of shear stress 

breakage tests on bonds obtained respectively by the 

prior art and by the invention; and 

 · Figures 3 and 4 show a testpiece used in the 

experiments represented by Figure 2, respectively in side 5 

view and in plan view. 

 Figure 1 shows the various steps over time in a 

method of the invention.  In this implementation, all of 

the parameters are optimized to achieve bonding that 

presents good mechanical strength and in which rupture is 10 

always cohesive. 

 The first step is to prepare the working zone, if 

not already prepared, so that it lies at a temperature in 

the range 20°C to 25°C with humidity being not more than 

60%, and preferably being about 50%.  These temperature 15 

and humidity parameters should be monitored throughout 

the implementation of the method of bonding strips of 

flexible sheet. 

 There follows a description with reference to 

Figure 1 of one particular implementation of the method 20 

in accordance with the invention. 

 It begins with a de-dusting step A of removing dust, 

e.g. by vacuuming, so as to be certain of having a 

bonding zone that is totally clean, without any elements 

that might pollute the subsequent bonding. 25 

 Once dust removal has been completed, protective 

adhesive tapes are placed along the edges of the bonding 

zone. 

 Thereafter, starting at time reference H1, plasma 

treatment step B serves to further clean the surface and 30 

to prepare the bonding zone by activating its surface.  

This step B is performed after protective adhesive tape 

has been put into place so as to avoid any action on this 

zone before the adhesive is deposited. 

 Within a period H1 to H2 having a maximum duration 35 

of 3 h and preferably of 90 min, step C of depositing 

adhesive is initialized, with the period H1 to H2 being 

supports and by applying continuous pressure at the  junction, a wave is
established that penetrates into the  junction zone and that thus absorbs the
wrinkles that  might be formed, while the adhesive is not completely 10
polymerized, the strip can become re-tensioned easily.  The combination of
all these parameters makes it  possible in preferred manner to optimize and
better  control the bonding of strips of flexible sheet that  include at least one
continuous fine metal foil 15 sandwiched and bonded between two glass
fabrics, on a  flexible or rigid support including at least one  continuous fine
metal foil sandwiched and bonded between  two glass fabrics. In an
advantageous implementation of the invention,  20 the above-described
method is applied to bonding a strip  of flexible sheet, applied to making a
wall of a lagged  tank for confining a fluid such as a liquefied gas, the  tank
being integrated in the load-carrying structure of a  ship, said wall being
formed by assembling together a 25 plurality of prefabricated panels, each
comprising a  sealing membrane inserted between two thermally- insulating
barriers. In accordance with the invention,  said strip of flexible sheet
provides continuity of  sealing for said sealing membrane at the junctions 30
between two prefabricated panels. The invention can be better understood on
reading  the description below. The description is given purely  by way of
example and is made with reference to the  accompanying drawings, in
which: 35  Figure 1 shows the various steps of a method of  the invention; 11
Figure 2 plots comparative curves of shear stress breakage tests on bonds
obtained respectively by the  
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determined by the length of time for which the plasma 

treatment of the surface remains effective. 

 The adhesive is preferably deposited by means of a 

device for depositing beads of adhesive, as described in 

French patent application No. FR 2004 0051648, after 5 

which said deposited beads of adhesive are smoothed.  

During this step, temperature at the outlet from the 

deposition device can be monitored in order to verify 

that the adhesive is at a temperature lying in the range 

25°C to 30°C, and when using a two-component adhesive, 10 

checks can be performed regularly on the hardener to 

resin ratio by any means known to the person skilled in 

the art, e.g. by measuring color. 

 Following this step C, step D of putting the 

flexible sheet strip into place, of roller-pressing, and 15 

of putting a protective film into place is launched 

quickly, said step D terminating directly in step F of 

applying pressure to the adhesively-bonded strip.  

Between H2 marking the beginning of step C and H4 marking 

the beginning of step F, a maximum duration H2 to H4 of 20 

45 min is allowed when using a two-component epoxy 

adhesive, or of 15 min when using a polyurethane 

adhesive. 

 At H4, steps F and E are both begun simultaneously.  

These two steps E and F are performed by a common heater 25 

and presser tool, with heating being independent of 

applying pressure.  Thus, it is possible to perform 

heating over a period H4 to H5 having a duration of about 

3 h 30 min, while continuing to apply pressure over a 

period H5 to H6 having a minimum duration of 30 min.  30 

This allows the adhesive to cool prior to step G of 

removing the presser tool, so that the adhesive has 

reached a degree of viscosity that is sufficient to allow 

the device to be withdrawn without any consequences on 

the bonding of the strip. 35 

prior art and by the invention; and  Figures 3 and 4 show a testpiece used in
the 5 experiments represented by Figure 2, respectively in side  view and in
plan view. Figure 1 shows the various steps over time in a  method of the
invention. In this implementation, all of  the parameters are optimized to
achieve bonding that 10 presents good mechanical strength and in which
rupture is  always cohesive. The first step is to prepare the working zone, if
not already prepared, so that it lies at a temperature in  the range 20C to 25C
with humidity being not more than 15 60%, and preferably being about 50%.
These temperature  and humidity parameters should be monitored
throughout  the implementation of the method of bonding strips of  flexible
sheet. There follows a description with reference to 20 Figure 1 of one
particular implementation of the method  in accordance with the invention. It
begins with a de-dusting step A of removing dust,  e.g. by vacuuming, so as
to be certain of having a  bonding zone that is totally clean, without any
elements 25 that might pollute the subsequent bonding. Once dust removal
has been completed, protective  adhesive tapes are placed along the edges
of the bonding  zone. Thereafter, starting at time reference Hl, plasma  30
treatment step B serves to further clean the surface and  to prepare the
bonding zone by activating its surface.  This step B is performed after
protective adhesive tape  has been put into place so as to avoid any action
on this  zone before the adhesive is deposited. 35 Within a period Hl to H2
having a maximum duration  of 3 h and preferably of 90 min, step C of
depositing  



 13 

 This step E is performed with the bonded strip being 

heated to a temperature of about 60°C, and step F is 

performed by applying a pressure of about 0.1 bars. 

 The method described above is not limiting.  It is 

sometimes possible to omit the plasma treatment step.  5 

Furthermore, the same parameters, steps, and periods 

between steps remain valid when using flexible sheet 

strips that have previously been coated in adhesive, and 

that are put into place directly on the bonding zone. 

 When using flexible sheet strips that are bonded 10 

over two adjacent flexible or rigid supports, an 

additional step (not shown in Figure 2) is implemented 

between step D and the simultaneous steps E and F.  Thus, 

using a device positioned at the junction between the two 

supports and capable of being inserted in said junction, 15 

and being positioned over the flexible strip and under 

the device for applying pressure, continuous and 

sufficient pressure is applied on the strip of flexible 

sheet to create deformation in said strip at the junction 

zone, said deformation having the function of absorbing 20 

the wrinkles that appear along the flexible strip when it 

is heated.  This disposition is particularly necessary 

for strips of great length, e.g. of length greater than 

2 m. 

 Figure 2 shows the results of shear tests performed 25 

using aluminum testpieces as shown in Figures 3 and 4. 

 The dimensions of the testpieces used were h1 = 

40 mm, h2 = 20 mm, L1 = 85 mm, L2 = 50 mm, and l = 50 mm. 

 A sample of flexible sheet strip including a fine 

aluminum foil having a thickness of about 70 micrometers 30 

(µm) sandwiched between two fiberglass fabrics, with an 

elastomer binder, e.g. based on polychloroprene for 

bonding the glass fabric to the aluminum, was stuck to 

the 50 mm by 50 mm square portion of the first testpiece 

using a polyurethane adhesive. 35 

 Similarly, a rigid support sample comprising a fine 

aluminum foil having thickness of about 70 µm sandwiched 

adhesive is initialized, with the period Hl to H2 being 12  determined by the
length of time for which the plasma  treatment of the surface remains
effective. The adhesive is preferably deposited by means of a  device for
depositing beads of adhesive, as described in  5 French patent application
No. FR 2004 0051648, after which said deposited beads of adhesive are
smoothed.  During this step, temperature at the outlet from the  deposition
device can be monitored in order to verify  that the adhesive is at a
temperature lying in the range 10 25C to 30C, and when using a
two-component adhesive,  checks can be performed regularly on the
hardener to  resin ratio by any means known to the person skilled in  the art,
e.g. by measuring color. Following this step C, step D of putting the 15
flexible sheet strip into place, of roller-pressing, and  of putting a protective
film into place is launched  quickly, said step D terminating directly in step F
of  applying pressure to the adhesively-bonded strip. Between H2 marking
the beginning of step C and H4 marking  20 the beginning of step F, a
maximum duration H2 to H4 of  45 min is allowed when using a
two-component epoxy  adhesive, or of 15 min when using a polyurethane
adhesive. At H4, steps F and E are both begun simultaneously.  25 These
two steps E and F are performed by a common heater  and presser tool, with
heating being independent of  applying pressure. Thus, it is possible to
perform  heating over a period H4 to H5 having a duration of about  3 h 30
min, while continuing to apply pressure over a 30 period H5 to H6 having a
minimum duration of 30 min.  This allows the adhesive to cool prior to step G
of  removing the presser tool, so that the adhesive has  
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between two glass fabrics with a binder, e.g. based on 

polyamide or polyester for bonding the glass fabric and 

the aluminum, was stuck to the 50 mm by 50 mm square 

portion of the second testpiece, using a polyurethane 

adhesive. 5 

 Finally, an epoxy adhesive comprising a resin 

component and a hardener component with a hardener to 

resin ratio of 0.55 by weight was applied as a layer 

between the flexible sheet and the rigid support. 

 Tests were carried out at -170°C. 10 

 They were performed in comparative manner, using the 

prior art bonding method (no heating) and using the 

method of the invention. 

 The curves show the probability of rupture as a 

function of the applied shear stress. 15 

 The dashed-line curve shows the results for a 

testpiece prepared using the prior art method and the 

continuous-line curve shows the results for a testpiece 

prepared using the method of the invention. 

 For the dashed-line curve, 100% of ruptures were 20 

adhesion ruptures, whereas for the continuous-line curve, 

100% of ruptures were cohesion ruptures.  It can also be 

seen clearly that the ability to withstand shear was 

greater with the method of the invention: the limit going 

from 7.5 MPa to 15 MPa (at -170°C). 25 

 Thus, with the method of the invention, the bonding 

obtained presents better shear strength at -170°C, and 

the ruptures are cohesion ruptures. 

 The method according to the invention also allows to 

obtain better results compared to methods where pressure 30 

is first applied, and heat is applied afterwards. If this 

type of method allows to accelerate the polymerization of 

the adhesive, it does neither improve the bonding 

strength of the adhesive nor the bonding properties. 

 In particular, the invention allows to control 35 

precisely the temperature while pressure is applied, 

which avoids any risks related to temperature variations, 

reached a degree of viscosity that is sufficient to allow the device to be
withdrawn without any consequences on  35 the bonding of the strip. 13  This
step E is performed with the bonded strip being heated to a temperature of
about 60C, and step F is  performed by applying a pressure of about 0.1
bars. The method described above is not limiting. It is  5 sometimes possible
to omit the plasma treatment step.  Furthermore, the same parameters,
steps, and periods  between steps remain valid when using flexible sheet
strips that have previously been coated in adhesive, and  that are put into
place directly on the bonding zone. 10 When using flexible sheet strips that
are bonded  over two adjacent flexible or rigid supports, an  additional step
(not shown in Figure 2) is implemented  between step D and the
simultaneous steps E and F. Thus,  using a device positioned at the junction
between the two 15 supports and capable of being inserted in said junction,
and being positioned over the flexible strip and under  the device for applying
pressure, continuous and  sufficient pressure is applied on the strip of flexible
sheet to create deformation in said strip at the junction 20 zone, said
deformation having the function of absorbing  the wrinkles that appear along
the flexible strip when it  is heated. This disposition is particularly necessary
for strips of great length, e.g. of length greater than  2 m. 25 Figure 2 shows
the results of shear tests performed  using aluminum testpieces as shown in
Figures 3 and 4.  The dimensions of the testpieces used were hl = 40 mm, h2
= 20 mm, it = 85 mm, L2 = 50 mm, and f = 50 mm.  A sample of flexible sheet
strip including a fine  30 aluminum foil having a thickness of about 70
micrometers 
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which may occur in situ during the bonding phases (in 

particular during winter time). The homogeneity of the 

bonding is thus strongly improved. 

(um) sandwiched between two fiberglass fabrics, with an  elastomer binder,
e.g. based on polychloroprene for  bonding the glass fabric to the aluminum,
was stuck to  the 50 mm by 50 mm square portion of the first testpiece 35
using a polyurethane adhesive. Similarly, a rigid support sample comprising a
fine  aluminum foil having thickness of about 70 um sandwiched 14  between
two glass fabrics with a binder, e.g. based on  polyamide or polyester for
bonding the glass fabric and  the aluminum, was stuck to the 50 mm by 50
mm square  portion of the second testpiece, using a polyurethane 5
adhesive. Finally, an epoxy adhesive comprising a resin  component and a
hardener component with a hardener to  resin ratio of 0.55 by weight was
applied as a layer  between the flexible sheet and the rigid support. 10 Tests
were carried out at -170C. They were performed in comparative manner,
using the  prior art bonding method (no heating) and using the  method of the
invention. The curves show the probability of rupture as a  15 function of the
applied shear stress. The dashed-line curve shows the results for a  testpiece
prepared using the prior art method and the  continuous-line curve shows the
results for a testpiece  prepared using the method of the invention. 20 For the
dashed-line curve, 100% of ruptures were  adhesion ruptures, whereas for
the continuous-line curve,  100% of ruptures were cohesion ruptures. It can
also be  seen clearly that the ability to withstand shear was  greater with the
method of the invention: the limit going 25 from 7.5 MPa to 15 MPa (at
-170C). Thus, with the method of the invention, the bonding  
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CLAIMS 

1. A method of bonding a strip of flexible sheet on at 

least one flexible or rigid support, said sheet and said 

support comprising a fine continuous metal foil 

sandwiched between two glass fiber fabrics, the method 5 

comprising the following successive steps: 

 · de-dusting the bonding zone; 

 · depositing a uniform film of polymerizable 

adhesive on at least one of the two surfaces of the 

flexible sheet and of the support that are to be bonded 10 

together; 

 · smoothing said film of adhesive; 

 · placing the strip of flexible sheet on the 

support;  

 · roller-pressing the deposited flexible sheet so as 15 

to eliminate any residual bubbles; and 

 · placing on said flexible sheet a film to provide 

protection against adhesive overflowing around said 

flexible sheet, the protective film being of dimensions 

greater than those of the flexible sheet; 20 

 the method being characterized in that it includes a 

subsequent step of pressing said strip of flexible sheet 

against the support by means of a press, and of 

simultaneously heating said strip during at least a 

portion of the duration for which pressure is applied. 25 

 

2. A method of bonding according to claim 1, 

characterized in that the pressure applied lies in the 

range about 50 mbar to 200 mbar, in that the temperature 

to which the bonded strip is raised lies in the range 30 

about 50°C to 70°C, and in that the duration of the 

heating lies in the range about 1 h to 7 h. 

 

3. A method of bonding according to claim 2, 

characterized in that the pressure applied is about 35 

100 mbar, in that the temperature to which the bonded 

obtained presents better shear strength at -170C, and  the ruptures are
cohesion ruptures. The method according to the invention also allows to  30
obtain better results compared to methods where pressure  is first applied,
and heat is applied afterwards. If this  type of method allows to accelerate the
polymerization of  the adhesive, it does neither improve the bonding strength
of the adhesive nor the bonding properties.  35 In particular, the invention
allows to control  precisely the temperature while pressure is applied,  which
avoids any risks related to temperature variations, 15  which may occur in
situ during the bonding phases (in  particular during winter time). The
homogeneity of the  bonding is thus strongly improved. 16  CLAIMS 1. A
method of bonding a strip of flexible sheet on at  least one flexible or rigid
support, said sheet and said  support comprising a fine continuous metal foil
5 sandwiched between two glass fiber fabrics, the method  comprising the
following successive steps:  de-dusting the bonding zone;  depositing a
uniform film of polymerizable  adhesive on at least one of the two surfaces of
the 10 flexible sheet and of the support that are to be bonded  together;
smoothing said film of adhesive;  placing the strip of flexible sheet on the
support; 15  roller-pressing the deposited flexible sheet so as  to eliminate
any residual bubbles; and  placing on said flexible sheet a film to provide
protection against adhesive overflowing around said  
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strip is heated is about 60°C, and in that the duration 

of heating lies in the range 3 h to 4 h. 

 

4. A method of bonding according to any preceding claim, 

characterized in that after the pre-dusting step and 5 

before the step of depositing the adhesive, protective 

adhesive tapes are put into place on the support around 

the future zone for bonding to the strip of flexible 

sheet, in order to protect the support from any excessive 

overflow of adhesive. 10 

 

5. A method of bonding according to any preceding claim, 

characterized in that the bonding zone is subjected to 

plasma treatment prior to the step of depositing adhesive 

and after the protective adhesive tapes have been put 15 

into place, if such tapes are used. 

 

6. A method of bonding according to claim 5, 

characterized in that the step of depositing adhesive is 

performed within a maximum period of 3 h after the 20 

beginning of the plasma treatment. 

 

7. A method of bonding according to claim 6, 

characterized in that the step of depositing adhesive is 

performed within a maximum period of 90 min after the 25 

beginning of the plasma treatment. 

 

8. A method of bonding according to any preceding claim, 

characterized in that it is performed under controlled 

ambient temperature lying in the range 20°C to 25°C. 30 

 

9. A method of bonding according to any preceding claim, 

characterized in that it is performed in a controlled 

atmosphere in which relative humidity is no more than 

60%. 35 

 

flexible sheet, the protective film being of dimensions 20 greater than those of
the flexible sheet; the method being characterized in that it includes a
subsequent step of pressing said strip of flexible sheet  against the support
by means of a press, and of  simultaneously heating said strip during at least
a 25 portion of the duration for which pressure is applied.  2. A method of
bonding according to claim 1,  characterized in that the pressure applied lies
in the  range about 50 mbar to 200 mbar, in that the temperature 30 to which
the bonded strip is raised lies in the range  about 50C to 70C, and in that the
duration of the  heating lies in the range about 1 h to 7 h. 3. A method of
bonding according to claim 2, 35 characterized in that the pressure applied is
about  100 mbar, in that the temperature to which the bonded 17  strip is
heated is about 60C, and in that the duration  of heating lies in the range 3 h
to 4 h. 4. A method of bonding according to any preceding claim,  5
characterized in that after the pre-dusting step and  before the step of
depositing the adhesive, protective  adhesive tapes are put into place on the
support around  the future zone for bonding to the strip of flexible  sheet, in
order to protect the support from any excessive  10 overflow of adhesive. 5. A
method of bonding according to any preceding claim,  characterized in that
the bonding zone is subjected to  plasma treatment prior to the step of
depositing adhesive 15 and after the protective adhesive tapes have been
put  into place, if such tapes are used. 6. A method of bonding according to
claim 5,  characterized in that the step of depositing adhesive is  20
performed within a maximum period of 3 h after the 
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10. A method of bonding according to any preceding claim, 

characterized in that it is performed while maintaining 

the temperature of the adhesive at the moment of its 

application in the range 25°C to 30°C. 

 5 

11. A method of bonding according to any preceding claim, 

characterized in that when the bonding is performed using 

a two-component epoxy adhesive, the step of applying 

pressure and of heating the strip of flexible sheet is 

performed no more than 45 min after said adhesive has 10 

been deposited. 

 

12. A method of bonding according to any one of claims 1 

to 10, characterized in that when the bonding is 

performed using a polyurethane adhesive, the step of 15 

applying pressure and heating the strip of flexible sheet 

is performed no more than 15 min after said adhesive has 

been deposited. 

 

13. A method of bonding according to any preceding claim, 20 

characterized in that the heating of the bonded strip of 

flexible sheet is stopped at least 30 min before ceasing 

to apply pressure. 

 

14. A method of bonding according to according to any 25 

preceding claim, characterized in that when the strip of 

flexible sheet is applied over two adjacent supports, 

pressure is applied while applying additional continuous 

pressure on the zone of said strip that is situated over 

the junction line between the two supports, so as to 30 

create in said line a deformation of the strip that 

penetrates into the junction zone and thus absorbs the 

wrinkles that appear over the length of said strip of 

flexible sheet. 

 35 

15. A method of bonding a strip of flexible sheet 

according to any preceding claim, applied to making a 

beginning of the plasma treatment. 7. A method of bonding according to
claim 6,  characterized in that the step of depositing adhesive is  25
performed within a maximum period of 90 min after the beginning of the
plasma treatment. 8. A method of bonding according to any preceding claim,
characterized in that it is performed under controlled  30 ambient temperature
lying in the range 20C to 25C. 9. A method of bonding according to any
preceding claim,  characterized in that it is performed in a controlled
atmosphere in which relative humidity is no more than  35 60%. 18  10. A
method of bonding according to any preceding claim,  characterized in that it
is performed while maintaining  the temperature of the adhesive at the
moment of its  application in the range 25C to 30C. 5 11. A method of
bonding according to any preceding claim,  characterized in that when the
bonding is performed using  a two-component epoxy adhesive, the step of
applying  pressure and of heating the strip of flexible sheet is 10 performed
no more than 45 min after said adhesive has  been deposited. 12. A method
of bonding according to any one of claims 1  to 10, characterized in that when
the bonding is 15 performed using a polyurethane adhesive, the step of
applying pressure and heating the strip of flexible sheet  is performed no
more than 15 min after said adhesive has  been deposited. 20 13. A method
of bonding according to any preceding claim,  characterized in that the
heating of the bonded strip of  flexible sheet is stopped at least 30 min before
ceasing  to apply pressure. 
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wall of a lagged tank for confining a fluid such as a 

liquefied gas, the tank being integrated in the load-

carrying structure of a ship, said wall being formed by 

assembling together a plurality of prefabricated panels, 

each comprising a sealing membrane inserted between two 5 

thermally-insulating barriers, the method being 

characterized in that said strip of flexible sheet 

provides continuity of sealing for said sealing membrane 

at the junctions between two prefabricated panels. 

25 14. A method of bonding according to according to any  preceding claim,
characterized in that when the strip of  flexible sheet is applied over two
adjacent supports,  pressure is applied while applying additional continuous
pressure on the zone of said strip that is situated over 30 the junction line
between the two supports, so as to  create in said line a deformation of the
strip that  penetrates into the junction zone and thus absorbs the  wrinkles
that appear over the length of said strip of  flexible sheet. 35 15. A method of
bonding a strip of flexible sheet  according to any preceding claim, applied to
making a 19  wall of a lagged tank for confining a fluid such as a  liquefied
gas, the tank being integrated in the load- carrying structure of a ship, said
wall being formed by  assembling together a plurality of prefabricated panels,
5 each comprising a sealing membrane inserted between two
thermally-insulating barriers, the method being  characterized in that said
strip of flexible sheet  provides continuity of sealing for said sealing
membrane  at the junctions between two prefabricated panels. 


