
;KLe3eBr?,"N6Tr+0. v r V Bituminous membrane ~ ~ ~ov zoo2   The present
invention relates to a bituminous membrane. Bituminous membranes today find
widespread application in many spheres, for the purpose of repairing and
protecting, for example construction 5 components in masonry, domestic
fixtures and motor vehicles. Their versatility is largely due to the fact
that they adhere very well to an extremely wide range of materials, such as
wood, metal, asphalt, cement and the like, not to mention the fact that
they can be 10 applied in cold conditions and can thus be used by virtually
anyone. Membranes of this type mainly comprise a bitumen-based compound in
which are present thermoplastic polymers and plasticizers, in synthetic ~5
or natural form. The main problems encountered by products of this type are
varied in nature: it would be advantageous for them to have satisfactory
mechanical properties, which would give them strength and dimensional
stability; they would also need to be 20 protected against natural
deterioration due to exposure to atmospheric agents, and lastly it would be
advantageous for them to have noteworthy plastic properties in order to
retain the shape acquired when they are applied. 25 Attempts have been made
to solve these problems over the years. It was initially thought to improve
the mechanica1 properties of these membranes by burying inside the
bituminous compound, or by binding thereto, a support consisting of a film
with similar mechanical 30 properties. Following that, the membrane was
given a surface sheet of aluminium, as described in US patent No.
3,770,559, which goes towards improving its aesthetic appearance and at the
same time gives it 35 protection against ageing caused by W rays, ozone,
oxygen or any other atmospheric agent.    ~ 5 ~ov 2002  - 2  . The obvious
development arising from these shrewd approaches has resulted in the
emergence of ' bituminous membranes comprising both an internal support
which improves its mechanical properties, and a 5 surface film of
aluminium, which extends its lifetime. However, especially in the case of
thin membranes, which are often used to join surfaces that are not
co-planar, internal supports used have a tendency to resume their original
flat shape, which 10 could lead to detachment of the membrane from one of
the surfaces involved. 



In many cases, in order to avoid this type of elastic behaviour, it has
thus been decided to dispense with the internal reinforcing support, thus
leaving the 15 aluminium film responsible for both the protective function
and the enhancement of the mechanical properties of the membrane. The
result obtained is a durable product with excellent plastic behaviour but
only modest mechanical 20 properties. Alternatively, by using a process
which is widespread in the food sector and in the sector of flexible
wrappings, membranes have been made in which a polyethylene support is
bonded to the protective 25 aluminium film rather than being inserted in
the bituminous compound. A multilayer membrane, described in US patent No.
5,096,759, was thus obtained, composed of a surface sheet of aluminium
reinforced with a polyethylene 30 support, bonded thereto by a polyurethane
adhesive, underneath which are, in the following order, the bituminous
compound and a sheet for protecting the adhesive surface. This product has
good mechanical properties and 35 durability, but still has an
elastoplastic behaviour which is unsatisfactory for the purposes for which
this product is used. Actually, its elastic behaviour is substantially more
pronounced than that of membranes in which the reinforcing film is inserted
in the bituminous compound.    '? 5 ~NTII~ 7.002 . - 3 _ , , ( . . , , .,~
.., . , The object of the present ' in~ren'c'iori ' is tls~s tb eliminate
the drawbacks mentioned above. The intention, . as characterized by the
claims, solves t:ne Droblem of ensuring a satisfactory plastic behaviour. 5
One of t:ne advantages afforded by the present lnVentlOn COnSIStS
eSSeni.lal~~J OL the fact th~aC GVen ~ZL~= ~ 1O1 g ~.'~='_Oa, L.~:~
.:l_:T.''_~=__._ t.~LIS ~:r~~C~^='~ ~:,OSS net have ary undesired elastic
recovery; in addition, it has excel 1 ent mechanical pr,~pe=ties an d
dur.y.bi lily. v 10 The subject of t~:e present invention consists o` a
bituminous membrane as described in the preamble o. the attached Clai:~ 1,
characterized by the CharaCterlZlng Dart OL that Clalm. The i.eChIl~Cd~.
CC'_a=aCterlSt?CS O. the ?nVentlOn, 15 aCCOrding to the abovementioned
objects, can clearly be gathered from the content of the subseauent claims
and the advantages of this invention will become more dearly apparent in
the detailed description which ollows, which is given .~ith re=erence to
the attached 20 drawings, which represent a non-limiting and purely
illustrative embodiment thereof, in T.ahich:  Figure 1 illustrates the
cross-section of a membrane in,.erv~ on according to the _ _ _ ~_`;  Figure
2 illustrates the cross-section of a membrane P~,c~ n.~ r 2 5 according to
th a ___ ___ 



=figure 3 illustrates the invention subjected to an elastic return test
ar_d the relevant apparatus;  Figure 3a shows the pro_ile of the test
nieces subjected to the abovementioned test; 30  Figures 4 to 7 illustrate,
in the form of tables, the results of the test mentioned in Figures 3 and
3a. The invention relates to a bituminous membrane. The inventor o. the
present invention has carried cut an analysis directed towards clarif,ring
the 35 the reasons for which a membrane as described above, i.e. coated
according to the current dictates of the art, might have the abovementioned
drawback of not being able to be bent so as to perfectly fit irregular
surfaces, on account of its elastic "return", and has A~NENDED SNEET   1 5
N04 2002 - 4  arrived at the conclusion that this return is caused by the
elastic reaction formed by the supporting and reinforcing sheet of
synthetic resin. This reaction in turn arises from compression 5 and/or
tension on the outermost fibres of the film caused by the flexure imparted
to the membrane to make it adhere to the said irregular surfaces . Since,
as is known, the value of the flexure-derived stresses acting on the fibres
depends on the distance of these fibres 10 from the neutral axis of the
flexed body, the inventor set himself the aim of reducing this distance to
the minimum possible value and concluded that, to this end, another film of
aluminium, identical in thickness to that of the abovementioned first film,
needs to be 15 applied by bonding, also to the opposite face of the film of
synthetic resin, in order to ensure that the neutral axis of a section of
the entire membrane lies on the median plane of this membrane: in this way,
the fibres of the film of synthetic resin which are under 20 the most
stress, i.e. those most distant from the neutral axis, are distant
therefrom by only half the thickness of the film. Since, in these
applications, this thickness is of the order of one-twentieth of a ~.m, the
resultants 25 of the tensile and compression stresses acting on the fibres,
which give rise to the abovementioned elastic reaction, thus have such a
low value, which can be contrasted with the actual weight of the membrane
and/or its flexural strength, which is also dependent 30 on its profile
derived from the shape of the surface onto which it is made to adhere. A
membrane is thus obtained with essentially "plastic" behaviour, with the
consequent advantage of being able to be applied in a reliable manner with
35 maximum adhesion to the surfaces to be coated. (As regards their
physical properties, both the sheets of aluminium and the layer of
bituminous compounds have been considered as having no influence on the
elasticity of the membrane).   - s - 1 ~5 ~VQU, 2Q02 .., ." r figure 2
shows the cross-'secti'on~ of~ 'a membrane 21 according to the prior art,
in which a single metal rilm 3, general l l glade o~ aluminiu:~, i s bonded
to a zilm o= synt:netic resin 2. In the ~lgUre, t .c ~OSitlCn OT t.ne
::eut~~l axlS n-n and th a maaimun d1S td_?Ce i.d?e?'~?T?"Oill OI L :e i i
breS OT i, ;"~ a = ; i --1 C = v j,~,., ~ n ~ t i r- = ~ S _ _ _ ~ : I j''_
:. C Cl _. - _ ' ' ~.`_ 



greatest stress, this distance being equal to hair the thickness :. of t:~e
enti=a Te:~.brane, ce.r~ .oe seen. In 9 10 addition, the entire
cross-section o= the Lilm o. resir_ works under compression or under
tension. Figure 1 is a cross-section o. a membrane aCCOrdlng t0 the present
inVentj.On, 1.:1 whlCh two Li lalS o. aluminium 3,^ oL equal thickness d
are bor_ded to the 15 opposi to Laces o= a =i lm o~ synthetic resin 2 equal
in thickness to that oz the _i1m o= Figure 1. Since all the ~il:ns 2, 3, 4
are joined together by bonding, the neutral a:{is n-n is located as shown,
i.e. on the median plane o, the _ilm oz synthetic 20 resin 2, ar_d the
ribres o= this film which are under the greatest Flexural stress are at the
smallest possible distance prom the neutral a:~is r_-n, equal to ro hal=
the thickness S oL the =film of synthetic resin 2. In addition, hale othe
=film of synthetic 25 resin 2 is subjected to tension, and hale to
compression. zn b'115 ;vay, t^e reSLl t ~JIllCh the invenfor l.ritended t0
aChleVe ~i S Obtained. A 5 F , .2 ~igure~also sho~J tT-~-==~ oL bituminous
30 compound, appl i ed di rectl e~t~~ g and y`-T ~.o the supoortin
reinZOrcing ~~lm ox synthetic resin 2 according to the or prior art, ~ to
the innermost film o~ aluminium 4 according to the present invention. ar'1
antladheSlVe prOteCtr.Ve Sheet, LOr exa.TTlple a 35 siliconated sheet, not
represented in tile figures since it is well known to the those zamiliar
with this technological yield, is usually applied to the outermost race o~
the film or bituminous compound.  ;~,w~ciJD~~ SHE~   . . _ 6 _ ' ~ .1' S
p~n~~ ~n~2 . ... ' ~ , ~.mong t:~e manv films of s~mthet~.c. rEsin 2 whiein
can be used =or this purpose, a preferred solution ;erformed envisages the
use of polyester, nylon 6 or pol yethyl ene, whereas ) LoY the bi tu.mi
pons comnourd `CSY, 5 i t i S reCOmmended t0 '.lSe a COiTI~OS1t10n
CCmpr=Sli:g a~0u~ 75 ~ ~.8O~2OO IJltumen, dpOUi. ~ ~ ~ ."~..~.^.t~',
(SL~J?"ena-;'JUt.Cll~ne_ r'.~.:Oer : SO 1 d, _ C'_" e:~wT:l'Ji~, ..:':~~__
the .:a:ilr? " _::~y'1r ;ne 411X) and about 10o DlaStlClZerS and reSlnS, In
apprOXi matel y CCiI:'c.i parts . 4 10 The lnVentOr reco:~u-~ends the use
Of tvl0 LllmS OL al`~inium 3,4 and one film o= synt:netic resin 2, a11
three havir_g an i dentical thi c'..cness ecual to about 2O Vim. The
D!c-,.StlClty O. the :ne.~brane ti'?L1S OlJta`_neQ 1S 1 ~ demOnStrated fJy
1 abOratOrV test anal';JSeS Carr i ed Out Oy 



a SpeClallZed lnStltute, the reSL;ltS O~ whlCn are attached l n = 1CIL1r2S
=~ t0 7 . The tests were carried out on various samples of bi~uminous
membrane consisting of portions of 20 aluminium film joined ;with synthetic
films. ror the various types of material examined, rectangular tes~. nieces
6, 70 x 25 :r~m in size and with thicknesses corresponding to the type o,
material :were prepared, half of which ;were cut along a direction ~ 0. 25
and the other hal = cut in ~e di recti on ~ r~erperdicular to the first.
LapparatLlS iOr determlnlng the COId fle:~C11J111t;! In aCCOrdanCe 4litn
tile 1 ndlCatlOnS O~ UN! S tanQarCt 8202, Section XV, was used to carry out
the test, this 30 apparatus including bending mandrels 7, ~15, 10 and 5 rpm
in dia.~neter~, as well as a centesimal digital gauge with 0.1 mm
definition. Aster they had been conditioned at the laboratory temperature,
of bet;aeen 10 and 23C, for 35 24 hours, the test nieces 6, placed on
supports 8, were bent into a "U" shape by means of the abovementioned ~a~t
~"~ u.,ti., a. f o~ f apparatus, usir_g mandrels 7 0= dl~~erent lameter, in
the manner represented schematically in :l.gure 3. One minute ar;.er
bending, the distance "X" between t'.^.e AMENDED SHEET   1 5 N0~! 2002 _ 7
_ upper arms of the test piece was measured, as indicated in Fig. 3A. The
results relating to a sample consisting of aluminium and HDPE (high density
polyethylene)) 5 corresponding to the subject of US patent No. 5,096,759,
were tabulated in Figure 4: as can be seen, the result obtained is
relatively independent of the direction in which the test pieces were cut
(A or B) and of the dimensions of the mandrel used. 10 The elastic return
is large and the chord "X" measured is between 70 and 78~ of the original
length of the test piece. Figures 5 and 6 show the results of tests on two
test pieces 25 consisting of a film of aluminium 15 and polyester: in the
first case, the aluminium surface is placed in contact with the mandrel, in
the second case the polyester surface is placed in contact. With reference
to the average values here also, the tests carried out with aluminium in
contact with 20 the mandrel give fairly uniform results, gradually
improving as the size of the mandrel decreases, for the samples cut in the
direction A. For the samples cut in the direction B, distinctly plastic
behaviour is observed using a 10 mm 25 mandrel: indeed, in this case, the
sample has a return of slightly over 50~. When the polyester surface is
placed in contact with the mandrel, almost constant behaviour is observed,
both in terms of the orientation of cutting of the sample and in terms of
the size of 30 the mandrel: the best result obtained in this case gives a
return of about 60~. However, it should be pointed out that even the best
result obtained in these tests, achieved with a sample made of aluminium
and polyester, in which the 



35 aluminium is placed in contact with the 10 mm mandrel, has only a remote
possibility of application, since membranes of this type are always bended
with the aluminium surface facing outwards.   1 5 NOV Z002 _8_ Lastly,
Figure 7 shows the results of the tests relating to the membrane which is
the subject of the present invention: as can be seen, these results are
essentially independent of the direction of cutting and 5 improve
substantially as the size of the mandrel decreases, until elastic returns
of between 25 and 30~ are reached, which indicate its distinctly plastic
behaviour. The invention thus designed can be modified and 10 varied in
many ways, a11 of which fall within the scope of the inventive concept. In
addition, a11 of the details can be replaced with technically equivalent
elements. Needless to say, modifications and/or 15 improvements which
nevertheless fall within the scope of the following claims can be made in
practice.   r ' .1 S~N~V 2002 . ' " 9 _ , , .. ~.,: Claims 1. 3ituminoes
membrane (1) cora~rising a sheet o. a bitumi noun compound onto which i s
pl aced a 1 ayer composed by a film of - metallic. material (3) bonded to
one `ace of a supportina and J :~.;::=O=C:_:!'7 =_~:.`; (.~) ;~?^^_ W S;
Intnc=j.C =~?j_:;, characterized in that on the opposite side of the
supporting and reinforci.^.g fi l:a (2) made o. syrntret=c resin is
applied, by bonding, another film (?) of metalli C mater i c7--1. Wi th a
thi C'.'CneSS (d) eClual t0 that Of 1 0 the Said metal f i l m ( 3 ) aIJDI
i ed t0 the OtCle'_' iaCe . 2. Membrane accordi::g to Claim 1, in which the
said t:ao films (3,?) of metallic material are made of a 1 ~~;,~i n i um .
3. Membrane according to aither o. the preceding 15 claims, in ~ai:ich the
said supporting and reinforcing film (2) is made oL polyester. ?. Membrane
according to either of Claims 1 and 2, in :ahich the said supporting and
reinforcing film (2) is made of nylon 6. 20 S. Membrane according to either
of Claims ~ and 2, in which the said supporting and reinforcing film (2) is
made of polyethylene. 6. Membrane according to any one of the preceding
claims, in which the said sheet (S) of bituminous 25 compound comprises 750
?30/200 bitumen, 15~ SaR and ~ l0o plasticizers and resins. 7. Membrane
according to one of the preceding claims, in which both the two said films
(3,4) of metallic material and the said supporting and 



30 reinforcing film (2) made osynthetic resin hare a thickness of 20 Vim.
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