
ZINC COVERING FOR ROOFING            The present invention relates to
roofing which     includes a covering support on which a covering is
placed, the covering comprising an assembly of sheets 5 made of zinc or of
galvanized steel having one face     turned towards the said support, the
said face being     provided with an organic coating.            Zinc
coverings are traditionally placed on ven-     tilated pine supports. On
account of the high cost of 10  this traditional support, it is sought to
replace it by 



less expensive supports, in particular non-ventilated     supports which
may possibly be incompatible with zinc     or galvanized steel, such as
particle boards, plywood,     concrete and rigid insulators. However, many
phenomena 15  of corrosion of zinc coverings placed on these non-
ventilated supports have been reported. To overcome     these problems, it
would be necessary, according to     document EP-B-0,410,822, to improve
the ventilation     between the covering support and the zinc plates in 20
order to avoid condensation and to insulate the zinc     from the
non-ventilated support, in particular if the     support is made of
concrete. This is why this document     proposes to fix, directly onto the
non-ventilated     support, intermediate plastic plates having on their 25
upper face bumps in the shape of truncated pins, and to 



attach the sheets of zinc to support components placed     on these
intermediate plates and fixed to the support,     the  spacing  produced
by  the  bumps  between  the     intermediate plates and the sheets of zinc
creating a 30  ventilation  space  under  the  sheets  of  zinc.  This
technique proved to be very useful for solving the     corrosion  problems,
but  it  nevertheless  has  the     drawback of being relatively expensive.
The aim of the present invention is to provide 35  a covering as defined
above, which avoids the drawbacks     mentioned above.             To this
end, according to the invention, the     said support is not ventilated and
the said coating is                                            MODIFIED
SHEET 



-2-     from 50 to 150 micrometres in thickness, is elastic,     durable
and leaktight to water vapour, the other face     of the sheets either not
being coated or being coated     by any process of surface treatment
applied for purely 5 aesthetic purposes.            Indeed, corrosion tests
and accelerated ageing     tests carried out on sheets of zinc, one face of
which 



was provided with the abovementioned coating, and     simulating the
constraints which the lower face of a 10  zinc  covering  placed  directly
on  a  non-ventilated     support must withstand for a very long period,
have     shown that the covering according to the invention must     be
particularly corrosion-resistant, even if it is     placed directly onto a
non-ventilated support. 15         In order to guarantee the constant
quality of     the coating, it is highly recommended that this coating
be applied continuously, in particular between an     unwinding post and a
winding post, at the zinc sheet     manufacturer's or in a specialized
workshop in the 20  application of coatings; the elasticity of the coating
must thus be such that the coated sheet can withstand,     on the worksite
or in the zinc-cladder's workshop, the 



shaping operations necessary for installing it without     the coating
being damaged. 25          It is obvious that the coating should be hard
enough for various manipulations, which the coated     sheet must withstand
up to the moment at which it is     finally placed on the support, not to
leave traces in     the coating, or, at any rate, no deep traces. The 30
thickness of at least 50 micrometres is essential in     order to
definitely prevent any small scratches,     incurred  as   a   result   of
the   abovementioned     manipulations, from exposing the zinc.
The coating must not crack or flake as it ages, 35  since it is essential
for it to remain leaktight to     water vapour. It should be pointed out
here that     complete synergy exists between the sheet of zinc and 



its coating in the sense that they protect each other
MODIFIED SHEET                                    -3-     from the worst of
their respective enemies, namely     ultraviolet radiation in the case of
the coating and     condensation in the case of the zinc or the galvanized
steel. 



5         Mention should be made here of two documents     which describe
materials using metal and synthetic     materials, in the context of
external coverings on     buildings.            Document  DE-A-3,444,669
describes   coating 10  strips  made  of  synthetic  material  about  5 mm
in     thickness, protected with about 0.05 mm of a metal film     on the
outer face. The metal film protects the     synthetic material from
atmospheric influences and also     plays an aesthetic role. The document
recommends a 15  flexible and foamy synthetic material such as expanded
polyurethane or polyethylene in order to promote the     heat and sound
insulation; the metal film may be     copper, stainless steel or
aluminium-based alloys. That     document does not address the question of
ventilation 



20  of the roofing support.            Document  FR-A-2,471,859  itself
describes  a     metal sheet of composite coating for use in the
production of external construction materials. This     metal sheet carries
a coating of a composition 25  containing a polyvinyl chloride resin, a
metal powder,     a plasticizer and a stabilizer, this product having
excellent resistance to atmospheric factors, as emerges     from a test of
accelerated ageing entitled "sunshine     weather meter test". According to
that same document, 30  galvanized sheets covered either with a layer of
paint     based on a thermosetting resin or covered with a film     of
polyvinyl chloride and/or polyacrylate are not     always suitable, from
the economic viewpoint and as     regards their resistance, for the
production of 



35  external construction materials.            According to the invention,
the coating may     consist of a layer of paint based on polyester
(standardized symbol: SP), polyester silicone (SPSI),
MODIFIED SHEET                                    -4-     polyester
polyamide (SPPA), epoxy (EP), polyurethane 



(PUR), polyvinylidene fluoride (PVDF), vinyl chloride     organosol (PVCO),
vinyl chloride plastisol (PVCP),     acrylic (AY) or acrylic silicone
(AYS), the thickness 5 of the layer in the dry state advantageously being
from     50 to 70 micrometres. The paint is advantageously     applied
continuously at the sheet manufacturer's or in     a paint workshop by
applying paint in the liquid state     or in powder form and subsequently
curing by passage 10  through an oven.  Preference is given to a polyester
paint applied in powder form. Such a paint is marketed     under the name
"Beckryspeed [err]" by the company Bichon     S.A.             The coating
may also consist of an adhesive 15  film of polyvinyl chloride  (PVCF),
polyvinyl fluoride     (PVFF),   acrylic   (PMMAF),   polyethylene
(PEF), 



polyurethane or polyester, the thickness of the film     advantageously
being from 80 to 150 micrometres. The     film  is  advantageously  applied
continuously  by  the 20  sheet  manufacturer.  Preference  is  given  to
the     polyethylene film. An example of such a film is the     adhesive
film  made  of  low  density  polyethylene     100 micrometres in
thickness, which is marketed under     the reference 4118 by the company
Novacel S.A. For 25  economic reasons,  the coating with adhesive film is
preferred to the coating with paint.             The coating may also
consist of a layer of     paint as defined above, which is itself covered
with an     adhesive film as defined above. Needless to say, such a 30
coating is of even better performance than the coating     with paint or
with adhesive film. 



As already mentioned above, the other face of     the sheet is either not
coated or is coated by any     process of surface treatment applied for
purely 35  aesthetic purposes. Thus, for example, this face may be
prepatinized.             The present invention also relates to the use
of sheets of zinc or of galvanized steel, one face of
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-5-     which is provided with a coating as defined and     described above
and the other face of which is either     not coated or is coated for
purely aesthetic purposes,     in order  to prepare  the  covering
according to  the 5  invention, this preparation including the sheet
shaping     operations needed for their installation and the actual
installation of the shaped sheets.             The shaping and installation
of the coated     sheets, supplied by the sheet manufacturer, may be 10
carried out according to the common practice. When this     involves, for
example, preparing a covering with ledges     or a covering with joints
erected on a support made of     concrete or particle board, the techniques
described in 



"Les   techniques   de    l'ingenieur"    [Engineering 15  Techniques],
C1040, 1-14 and C1041, 1-5, may be used to     install such coverings on a
wooden support, unless the     ledges or the attaches to the support are
going to be     fixed by screwing down instead of by nailing.
EXAMPLE 1 20          After  the  lamination  operations,  a  reel  of
laminated zinc is unwound on a finishing line at the     same time as a
roll of plastic film of the same width     which contains a face covered
with adhesive.             After unwinding, the film is plated onto the 25
laminated  zinc  by  means  of  an  assembly  of  roller     presses and
the assembly is rewound into a reel. This     reel will then be cut into a
length and width which are     suitable for use on worksites. 



The thickness of the zinc is that commonly used 30  for coverings, i.e.
between 0.65 and 1 mm. The plastic     film   is   made   of   low
density   polyethylene     100 micrometres in thickness. The adhesive is a
mixture     of rubber and resin 10 micrometres in thickness.
The tests which follow confirm the correct 35  behaviour of the coating at
temperature and the correct     protection of the zinc against corrosion
caused by     condensation of water vapour.
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-6-             Samples of zinc coated with the film were     placed in an
oven either at 100[err]C for 6 months or at     70[err]C for 8 months or at
40[err]C for 15 months, these     durations corresponding to more than 10
years of  5 genuine site exposure on a covering.             On leaving the
oven, it is observed that the     film remained correctly adhered to the
laminate. The     samples then undergo an accelerated corrosion test,
known as a Kesternich test according to DIN standard 



10  50017, including a daily cycle consisting in depositing     water
vapour by condensation and then in leaving the     sample to dry. After 20
days  (20 cycles), the plastic     film  is  removed  and  it  is  observed
that  the  face     protected by the film is not corroded. The other face
15  is  excessively  corroded  by  the  condensation,  by     formation of
zinc oxide, known as white rust.             Samples of zinc coated with
the film were     placed in an oven for 60 days either at 90[err]C or at
100[err]C. Folds and wrinkles were made in the samples 20  beforehand in
order to simulate the deformations which     the product will undergo on a
worksite.            After passage through the oven, the samples
underwent a Kesternich test for 15 days (15 cycles).     After this, it is
observed that the film remained 



25  correctly adhered and,  after removing the film,  the     protected
face is not corroded whereas the other face     is excessively corroded.
Samples of zinc coated with the film underwent     temperature cycles of
from -20[err]C to +90[err]C in order to 30  simulate, in an accelerated
manner, what actually takes     place on a covering. After 300 cycles (1400
hours), it     is observed that the film has remained correctly
adhered. After 5 days of Kesternich testing (5 cycles),     it is observed,
when the film is removed, that the 35  protected face is not corroded
whereas the other face     is excessively corroded.    



MODIFIED SHEET                                     -7-
EXAMPLE 2             After lamination, a reel of zinc is subjected     to
a surface treatment operation by conversion, giving     on the two faces a
surface layer of zinc phosphate 



5 which is either light grey or dark grey in colour, the     zinc thus
obtained being referred to as prepatinized     zinc. The prepatinized zinc
is rewound into a reel.             The reel of prepatinized zinc undergoes
the     same operations as the reel of laminated zinc in 10  Example 1 and
the material thus obtained is subjected     to the same tests as the
material obtained in Example     1: the same results as in Example 1 are
obtained.                           EXAMPLE 3             The reel of
coated zinc of Example 1 was used 15  to cover premises in which water
vapour was produced.             The inside of the premises is maintained
at     30[err]C with a relative humidity of 100% and its walls are
thermally insulated so that the moisture preferentially     condenses on
the lower face of the laminated zinc 



20  protected with the film.             These conditions are chosen in
order to     accelerate considerably the phenomena of condensation
under the covering which is usually obtained.            After exposure to
these conditions for one 25  year, the inner face of the covering is
examined and it     is observed that it has not been corroded at all.
EXAMPLE 4            After the lamination operations, a reel of
laminated zinc is unwound at a speed of 5 m/min onto a 30  lacquering plant
comprising a surface-preparation post     (degreasing, chemical conversion,
rinsing, drying), a     dusting cabin with powder guns which allow a layer
of     more than 50 micrometres of powder to be applied to one     face of
the laminated zinc, a polymerization oven at 



35  250[err]C, a cooling unit and a rewinder.             This reel is then
cut to a width and length     that are suitable for use on worksites.
MODIFIED SHEET                                     -8- 



The thickness of the laminated zinc is that     commonly used for the
coverings, i.e. between 0.65 and     1 mm. The powder is a
"Beckryspeed[err]" polyester powder     manufactured  specially  in  order
to  combine  the 5 performances and the advantages of the powder with the
technology of continuous application.             The  following  tests
confirm  the  correct     behaviour of the coating. They were carried out
on flat     test  samples  with  a  coating  of  60 micrometres, 10
including an Erichsen wrinkle according to ISO standard     1520, an impact
wrinkle according to ISO standard 6272     and an OT fold on one side.
The test samples underwent the accelerated     corrosion test with salt
spray according to NFX 15  standard 41002 for 1000 hours. After the test,
it is 



observed that the appearance of the coating has not     been changed, even
in the deformed regions, whereas the     unprotected face has been
excessively corroded.             The test samples underwent the Kesternich
test, 20  according  to  DIN  standard  50017,  for  1000 hours     (42
cycles). After the test, it is observed that the     appearance of the
coating has not been changed, even in     the deformed regions, whereas the
unprotected face has     been uniformly corroded by the condensation, by 25
formation of white rust.                           EXAMPLE 5
The operations and tests of Example 4 are     repeated, but this time
starting with a reel of     prepatinized zinc, and the same results as in
Example 4 30  are obtained. 



EXAMPLE 6             The operations and tests of Example 4 are
repeated, but in the dusting plant, between the cooling     unit and the
rewinder, an adhesive film of low density 35  polyethylene  50 micrometres
in  thickness  is  applied     continuously onto the coated face. The same
results as     in Example 4 are obtained.
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-9-                          EXAMPLE 7           The operations and tests
of Example 6 are    repeated, but this time starting with a reel of
prepatinized zinc. The same results as in Example 4 are 5 obtained.
EXAMPLE 8           The operations of Example 3 are repeated, but    this
time using the reel of coated zinc of Example 4.    The same result as in
Example 3 is produced.   
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-10-                            CLAIMS     1.     Roofing including a
covering support on which a     covering is placed, the covering comprising
an assembly     of sheets made of zinc or of galvanized steel having 5 one
face turned towards the said support, the said face     being provided with
an organic coating, characterized     in that the said support is not
ventilated and in that     the said coating is from 50 to 150 micrometres
in 



thickness, that it is elastic, durable and leaktight to 10 water vapour,
the other face either not being coated or     being coated by any process
of surface treatment     applied for purely aesthetic purposes.     2.
Roofing according to Claim 1, characterized in     that the coating
consists of a paint based on 15  polyester,  polyester  silicone,
polyester  polyamide,     epoxy, polyurethane, polyvinylidene fluoride,
vinyl     chloride organosol, vinyl chloride plastisol, acrylic     or
acrylic silicone.     3.     Roofing according to Claim 2, characterized in
20 that the coating is from 50 to 70 micrometres in     thickness.     4.
Roofing   according   to   Claim  2   or   3,     characterized  in  that
the  coating  consists  of  a 



polyester paint applied in powder form. 25  5.     Roofing according to
Claim 1, characterized in     that  the  coating  consists  of  an
adhesive  film of     polyvinyl  chloride,  polyvinyl   fluoride,  acrylic,
polyethylene, polyurethane or polyester.     6.     Roofing according to
Claim 5, characterized in 30 that the film is from 80 to 150 micrometres in
thickness.     7.     Roofing   according  to   Claim   5   or   6,
characterized in that the adhesive film consists of low     density
polyethylene. 35  8.     Roofing according to Claim 1, characterized in
that the coating consists of a layer of paint which is     itself coated
with an adhesive film, the paint being     based on polyester, polyester
silicone, polyester 



polyamide,   epoxy,    polyurethane,   polyvinylidene
- 11 -     fluoride, vinyl chloride organosol, vinyl chloride
plastisol, acrylic or acrylic silicone and the layer of     paint
preferably being from 50 to 70 micrometres in     thickness, and the
adhesive film covering the paint 5  being a film of polyvinyl chloride,
polyvinyl fluoride,     acrylic,  polyethylene,  polyurethane  or
polyester, 



preferably from 80 to 150 micrometres in thickness.     9.     Roofing
according to Claim 8, characterized in     that the paint is a polyester
paint applied in powder 10  form and the adhesive  film consists of low
density     polyethylene.     10.    Roofing according to any one of Claims
1-9,     characterized  in  that  the  said  other  face  is
prepatinized. 15  11.     Use of sheets of zinc or of galvanized steel,
one face being provided with an organic coating which     is from 50 to 150
micrometres in thickness,  elastic,     durable and leaktight to water
vapour, the other face     either not being coated or being coated by any
process 20  of  surface  treatment  applied  for  purely  aesthetic
purposes, in order to produce the roofing according to 



one of Claims 1 to 10.     12.    Use according to Claim  11,
characterized  in     that the organic coating consists of a paint based on
25  polyester,  polyester  silicone,  polyester  polyamide,     epoxy,
polyurethane, polyvinylidene fluoride, vinyl     chloride organosol, vinyl
chloride plastisol, acrylic     or acrylic silicone.     13.    Use
according to Claim  12,  characterized  in 30  that  the  coating  is  from
50  to  70 micrometres  in     thickness.     14.    Use according to Claim
12 or 13, characterized     in that the coating consists of a polyester
paint     applied in powder form. 35  15.     Use according to Claim 11,
characterized  in     that the organic coating consists of an adhesive film



of polyvinyl chloride, polyvinyl fluoride, acrylic,     polyethylene,
polyurethane or polyester.
MODIFIED SHEET                                    - 12 -     16.    Use
according to Claim  15,  characterized  in 



that the film is from 80 to 150 micrometres in     thickness.     17.
Use according to Claim  11,  characterized  in 5 that the organic coating
consists of a layer of paint     which is itself coated with an adhesive
film, the paint     being based on polyester, polyester silicone, polyester
polyamide,   epoxy,    polyurethane,    polyvinylidene     fluoride, vinyl
chloride organosol, vinyl chloride 10 plastisol, acrylic or acrylic
silicone and the layer of     paint preferably being from 50 to 70
micrometres in     thickness, and the adhesive film covering the paint
being a film of polyvinyl chloride, polyvinyl fluoride,     acrylic,
polyethylene,  polyurethane  or  polyester, 15 preferably from 80 to 150
micrometres in thickness.     18.    Use according to Claim  17,
characterized  in 



that the paint is a polyester paint applied in powder     form and the
adhesive film consists of low density     polyethylene. 20  19.     Use
according  to  any  one  of  Claims  11-18,     characterized  in  that
the  said  other   face  is     prepatinized.          
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