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the surfaces jQyQh¥€feous for them to have satisfactory mechanical
properties, which would give them strength and
dimensional stabkility; they would also need to be

20 protected against natural deterioration due to exposure
to atmospheric agents, and lastly it would Dbe
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
mechanical 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. 3,770,589, which goes towards improving 1its
aesthetic appearance and at the same time gives it

35 protection against ageing caused by UV rays, ozone,
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oxygen or any other atmospheric agent.




~In many cases, in order to avoid this type of elastic behaviour, it has

t hus been decided to dispense with the internal reinforcing suppp5$0vq@Hs
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tha___ 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.
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raccording to tie CUTTERICHTET

-=figure 3 illustrates the invention subjected to an elastic return test

ar_'d the relevant apparatus; Figure 3a shows the pro_ile of the't&Nny 2002

'ni eces subj ected to the abovenentioned te8t- 30 Figures 4 to.7 {|;lustrate,
“in the formof tables, .the results_of .the test .mentioned in.Fi gﬁ%,gs
0

3a. The invention rel at8s 20 bi Pani HEULTEND? and™’ THELPRv et
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e
present i nventdldmibasecatite efirawbaaksanahysiosedi méoted tThwardsvehaiod, ri ng
the 35 the reasons_for which menbrane as.descrjbed aboye, i.e. coated

‘gt &Y ott'e hg—éﬁﬁ? ‘MY tvhsgvéx? h& TBovEheRt i oned
drawback of neainsheiing @&blsttic hecthent sbaasitoopeatectky fit irregul ar
surfaces, on account Its-elastic.rreturns, and. ~NENDED SNEET . 1 5
NO4 2002 -4 arri ved%];rf’te t%é (t::o‘r'lecI%%i}'%‘ﬁ“fégF thi's :}r%t%u'ralr)ﬁi é‘[‘)‘(%au%‘eﬁs V-t he
el astic reactiigwerorimed bynshetsuppesenngadhd rai ntbecifayr shéeée wof even
synthetic resijt__Thig reaction insturn arises fram ressi-on 5 an r
tension on the ‘outerrost Ti br €5~ 9 't hrg“Ti hﬁ caused ‘f)*y % he tiexure T%grted
to the nenbramet chawkeant adhbeslitredt kdasdild i reegueny; sonf azésitiGnnce,
as is known, the.val ye Qf; the flexure-deyiyed stresses.acki.ng.9n;the fibres
depends on thé di'stance of T esnﬁaee%f%?ég“mgﬂ%rﬁtﬁggn%u?ra ‘é‘xi*sq‘cﬁ_“"t he
flexed body, the invefter sebihitivedf the @rewnt edoviengiohi scansiange to
the mnimm pessidl 8; kahifoRdd Lol ued thates &0 ddd S 1 ENdnANoLbetp L] m Of
alum nium identical in thickness to that of the abovenentioned first film
needs to be 1®fappFied By-Tstdichg, Cdlasior t olt he ppoiaer 2@ ooyt hetREl m of
synthetic residhadat Qxderi dp gnsurgstpat-thespgutral axis of a section of
the entire menbrane |ies on the nedian plane of this nenbrane: in this way,
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t her ef rom by onlkx}sehal f the thickness of the film Since, in these
appl i cati ons, €T GRS stRE GPRN order CBE SHNESERMEIITetH D™ 20 the
resul tants 25 tefe t heivhenrsidsss anE Cmi €SSi a5t 1 &$S6si BLt i hgcoRet hgotkbr es,
which give risg to the abovenmentioned elastic reaction, thus.have such a
| ow val ue, whicctFedary b&PEGH Hst d* wi THe t HES 22t 1af VT ot *BF 1PHe WRMbFane
and/ or its fl edlnawsst neéngith, ivhigdlvdrs alslo dependent 3@ orhetstpaohiebe
derived fyrom ths e of .the surface onto whigh it is.pade adhere,, A
menbr ane %65) tf#&gw?)%\%%’negn\%m’:{h &SSen Sleg.ﬂ-] ya"plhggt F(:'m_‘bé vi Sbrg, g\pf%‘l\jhe
consequent advddtesge acili viseiampablireend beernppki edni whachel i abl e manner with
35 maxi mum adRes o, 1 &h%wswftﬁfaq_se 0-RE £08LedsoLRS oHegRr ds hbRLE
physi cal properti e({jsl‘,‘1 %pth t'ﬁes_s ceben0f, al im nlgu%eaﬁgot he 1ayer of ane
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shows the cross-'secti:on~ of~ 'a arearydne 21 according to the prior art,

i n which 2 si ngl & ReIQFREi Ff Shegémerei=i°a/ gl ade o~ aluniniu:~, i s bonded
to a zil mo= syntigetéc 3residudcrhielshecitd gUnterdc ioh ~68HEEReAT do Nan
cceut~~l axlS n-n and.th _a maainun diS td. ?Ce i_d?e? ~?T?"Qll O L :e i i
breS OT i, ;"~ aot@Stic.rgtgrn §est_and thpe rqlqvant Appgratus; _ . | ;.
. Cd _. - s 'Figure_ 3a shows the profile of the test pieces

subjected to the abovementioned test;
30 e 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 of the present invention has
carried ocut an analysis directed towards clarifying 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 heas
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smal | est poss i st r t ho L, u 0 al =
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conpressi on. zfn BHahdde; ‘t‘.%y tHeAeséféSLlrfeguJiéi‘ Chuthgckaverfigrel - rid ended t0
aChleVe ~i S (btained. A5 2 ~igure~al so sho~ t T- ~- ==~ OL bi t'uni nous

30 conpound, EBPPFTi E}Eiled?"’inlle‘@tI"fei"th“?‘~ 4 ey eyd eFlyeél e efFRSorag thing

rei nZOrcing ~oh ey HiMha! | @epesas ZnaQ:(HH i gk 4rcd Nef Ot hRlsieOr f Btes ~ 1O
al um ni,um 4, acc pr.esent invention. ar'l

t he i nner st fi e
ant | adheé fﬁﬁ're%g? PEUSHAdt 21 G Bﬁgxgg ? Vi RV EHRE , not
represent ed imet i heénfieddr eshsi ade idf i Semthngnmst odideandoseozathd i ar
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the filmor .1 S
p~n~~ ~n~2 . another fl~lrrm)n@ ta Lunireinem £ | fgenof.ceintivet EhacknEssn o whi ei n
can be used —QI‘SaEh'oSf pl&'iu%osﬁbo@eREﬁft?BB@g sg| torm%f%%%é ngbsages_the

use of poalyeste gl on yet hyl ene, er eas LoY t tu.m
pons comgréurdap S]QYt ‘Pn@lﬁ@COﬁiﬁéﬁde"fPtO e I%’é’%l@@ Tf%leOnthe

CCnpr=Sli:g arDum B'i_f syn@%@@ |r-<]3|st1%m3rhln d@ﬁ@ér to" éhsufe “thatt “the
(SL~J?"ena-; ' Ju. d r' &f'td g\lbg

the .:a:ilr? neutra fF‘ISneOfM‘ixfe&ﬁdO&b Bl BTTESFFCF“E 245 1§ nS “In
apprOXi mat el oy eﬁ:el medianpalismhe doif 1fhiTdembnveahex ﬁecmhzu;- waids tie use
O‘tvIOLIIm’S i-ni.ym 3.4, and .o f .Q re5|n 1
three havir_g lega;ﬁ_r‘lasd(eDrflt|tl;i'l Fhlr% %f rgf‘%’esds%'leerpclucaI %o abou Oa\lfe udl%&l
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1 abOratQrV testc ARl 'andSeS LRET di Gt ti¥refrom by only half the
thickness of the film.

Since, in these applications, this thickness is

of the order of one-twentieth of a um, 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 welight 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).



-a Sf)eCI all Zed InStltute, the reSL;ItS O- whlCn are attached I n = 1Cl L1r2S
=~"t0 7 . The tests were carried out on various sanples of bi~un] g
nmenbrane consisting of portions of 20 at uminiumfilmjoined S wi t hl tlﬁt AU ¢

‘films. ror the various, gs o | examin ct ot i eces

6, 70 x 25 :r~min si ze&%{tgd WI% i%esses co?cgle%{)%nd%gwf% th‘%‘styéln

mat eri al vverreelmneepaeeal hm¢ox)¢ﬂlm‘n ctho ; vdree @urtloat oAgta dinecwhooh~ 0. 25

and the ot her f-dn 7 ec ,Qp:,ﬁ dijeul 2 e fiyst
‘Lapparat LI S |:t£%dle?er a{l tgﬁe (330 dﬁ% er ~c11 Jll IoI n ﬁ%ﬁéaﬁ(ﬁe éﬂslstn
tile 1 ndl Catb@nEE:O-toNe smtanqm ev*xgm’cse@ts-cm 3(V was used to carry out
the test, sthis 30 appa.r,a[zﬂé Lng ydi ng.-hendi ng- deel $4, 1= 5,%];0 ;a\rtds 5 rpm
in dia. ~neter~ as well as a céntesinal di gita gauge vvlth :
definition. Astferaitcﬁey ‘Radapdanst olidi tahRe dE e - ¢ heonapér ét‘@ry-tzerqserca".t ure,
of bet;aeen 10,and23C, for 53/51&{1e,hqurs,aghe tesinnigces.-6, placed.an
supports 8, were bent into a™U" s e by neans of the abovementl oned ~a-~t
~"~ u.,ti., #rgaeest ébﬁﬁﬁétushkﬁslg_guﬁﬁﬁﬁr@Ies-n’ﬂ RavpL~ePeme lfardt®er, in
the manner r ey eseM ed schematical ébfth?:- | > GUELa3e  ONG: M BUL es@‘n err
bendi ng, .t he di stance " X" between t' .. e AVENDED SHEET 1.5 NO~I' 2002 7
upper aPms 3T PR esERBi 8BS Liiks CROSUTSREC RN | Pl EBCed M M. TSAN The
resul ts rel atjdikd 0LAISANBLAREABSHSH Y AhdlUnidigimand HDPE (high density
pol yethyl ene)) 5 corresponding to the subject of US patent No. 5,096, 759,
were tabul ated in Fi git@44S ad caf bd sééﬁs°t"ﬁécl’:é§tﬂt bt & neweRRTane
rel atively indepergleny eb the difesémeni hk}ewﬂ_l;etm e t @BLCRI @GRS MEres cut
(A or B) and of the di nensgons of the maq?r used 10 The el astic return
is |arge and The? THRT X 3 nBalir EFYS bet WeEeTD And* 28208 Sthe Drikft nal
| ength of5t heodesdi pe e€acebi @lﬁ‘% bimndoG showrddweid esubis of deestls ion two
test pieces 2th nsi s Dﬁ]g‘i a |Iré10f al, um nium 15 ang polyester: in the
first case, t rtﬁ‘r?%lb SUFFalé 8% acdd 9 “cohtEet with the mandrel, in

t he second case the p@iryeetelltsmhfeace..nss @ ackd tnaecentjadihnedNddyga@dier ence
to the average, val ere_als tes carri Ium in
contact wt hqio ?ﬂgg%ﬁdre gll\%%ulgglgh %{Inl frgrﬁq S%slcﬁj C%‘A&ég(?agualSIYQJWMn

i nprovi ng as i e siore 6het hmeddrdr ebldeer eadesihéorfihe sahplsasitratia the
directiogoA Jauidne sapl es, Lulesid dieo di tenld 0B Bn distdmCLLy Rlasdi ©
behavi our |s observed usi ng a_10 nm_25 mandr el |naee In this case, the
sanpl e has a ¥ urgrettesighflgxprad SELIsfen 2R péFye§tn@r S5 0kes§ s

placed in codacdi i d hat Be aperdr ) om alkmRStn &onss anthehaviQur cqwmaabses ved,
both in terng);_(s;a@.t_t_a_hﬁzorlentatlon of cuttlng of the sanple, and in terms of
the size of IherRndreFinehe BeSE FESUIT- bt mfP FRethf steELB g. ves a
return of about 60~. Howey®fitibénshawhUsbeopoittied DUimt hot emerchdiei best
result obtainedin these tests ac_hléeveq vvlth ) sarrpl e ranrs;ge Oﬁa’i‘l‘um t-[]ci>um

and pol ye3t er", 85 whi cht & heSUPIecte sion,

compression.

In this way, the result which the inventor
intended to achieve 1s obtained. cheal S
i uveETélso show ese—ftém of bituminous
lied d’rECL1fLr_' the supporting and
;

m of synthetic resin 2 according to the

30 compound ap
reinforcing fi
prior art, -Q;é to the innermost film of aluminium 4
according to the present invention.

An antiadhesive protective sheet, for example a

£
35 siliconated sheet, not represented in the figures since
it is well known ¢to the those familiar with this
technological field, is usually applied to the

outermost face of the £ilm of bituminous compound. -
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35 aI umniumis placed in contact with the 10 mm mandrel, has only a renote
ppssibility of application, since menbranes of this type are al vv‘ay E@@ﬂﬁﬁﬂz
“with the alum nium surface facing outwards.~ 1 5 NOV Z002 _8_ Last1}y,:
Figure 7 shows the re SHbks of t;,%r;\esfg,gglgflg}gl LRt he pgmp;laee‘}p{ql gh is
the subject of the present invention: as can be séen, theseé results are
essential |y i ndepehdertsasdt tiee dihésti pArppseut tad n@*’mrgad'rprS@\lel ion
substantial ly_. iz § S e ecyLa $QDLI L4 Cg I @Lurns
-of bet ween 25“%%5togg\§aar%\?e%‘£c ed m@%ck s cattgg tg St n}? CFI;I/ pl §Stl C
behavi our. Theolyeshyil enlet'hw@ed@SangneJdO%an”%eDhb@niIi‘@@IS andmpouv.ar Néd /i n
many ways,s all Of shi-ehakfldaal thi nidbe; scopso ol e Lysat F‘_{Q capeent. In
addi tion, all of the et alls can rep ace technical qui val ent

el enents. NeedPé&ssl &4 24y, Dhe‘éif¢“catip@hl§ arm“s/orfiS swrrevenerweqmrxﬂr
nevert hel ess Lal Lew t hip; he SEOPe. <(;f,.mt he fgy_gg\_m ng- £l aidm: can he nade in
practice. r S~N~V 2002 . ; Cainms 1. 3i TUm noes
nenbrane (1) ééﬁ-éa\rl Sy Ahitet 0% a tﬂ-talfmlcn@lﬁifacorﬁi%nd"éﬁf swhiditi s
pl aced a 1 aggbrgqmgggqyb)éq@afw Idg*qjs metal lic. rrat er| al (3) bonded to
one "ace of a supportlna and J T =0=C 1" 7 = ~ (.~) ;=2 WS
Intnesj. G%&~2j ché"P&ct—é‘Mefed’rl F RS heh%p‘ﬁ)f)%l?é §P@e Tgflmshe T
supporting angmgllﬂfw%cn " gabhig ome (2 1Rder oJS vEXHRERRL =Co ke8I D 1 $11
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For the various types of material examined,
rectangular test pieces 6, 70 x 25 mm in size and with
thicknesses corresponding to the type of material were
prepared, half of which were cut along a direction "}
25 and the other half cut in-é;e direction R perpendicular
to the first.
Apparatus for determining the cold flexibility
in accordance with the indications of UNI standard
8202, Section XV, was used to carry out the test, this
30 appraratus including bending mandrels 7,(15, 10 and 5 mm
in diameteﬂ, as well as a centesimal digital gauge with

0.1 mm definition.
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After they had been conditioned at

rnh
P

laboratory temperature, of between 10 and 23°C,
35 24 hours, the test pleces 6, placed on supports 8, were
bent into a “U” shape by means of the abovementioned

Beting with o force £,
apparatus, using mandrels 7 of different diameter, in

the manner represented schematically in Figure 3. One -

minute after bending, the distance “X" between the
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1 3: 10908 () - MB10%K e 10145892V 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.
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The invention thus designed can be modified and
10 wvaried in many ways, all of which fall within the scope
of the inventive concept. In addition, all of the
details can be replaced with technically eqgquivalent
elements.
Needless to say, modifications and/or
15 improvements which nevertheless fall within the scope

of the following claims can be made in practice.
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said two films (3, 4 of metallic material are made of

zluminium.

3 Membrane according to either of the preceding
15 claims, in wnich the said supporting and reinforcing
film (2) is made of polyester.
4 Membrane according to either of Claims 1 and 2,
in which the said supporting and reinforcing film (2)
is made of nylon 6.
20 5. Membrane according to either of Claims and

in which the said supporting and reinforcing
is made of polyethylene.

6. Membrane according to any one of the preceding
claims, in which the said sheet (5) of bituminous

25 compound comprises -sBews 75% 180/200 bitumen, -=kews 155

SBR and =ebewt 10% plasticizers and resins.

7. Membrane according to one of the preceding

claims, in which both the two said f£films (3,4) of

metallic material and the said supporting and
30 reinforcing film (2) made of synthetic resin have a

thickn of =bewts 20 um.
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