FLEXI BLE LAM NATE FI LM The present invention relates to a flexible |amnate
filmsuitable for coating a substrate and to net hods of nmanufacturing a
flexible lam nate filmhaving a base |ayer and a UV protective |ayer. iiPVC
based w ndows, doors, conservatories etc have becone a cheaper and nore
durable alternative to wood based products. The uPVC profiles are typically
whi te al though pignents nay be added to provide col our variations. Mre
recently, decorative effect PVC profiles have energed as a second
generation product designed to, in the case of wood grain, imtate natural
wood products whilst having the advant ageous physical and nmechani cal
characteristics of PVC AdditiramxiByE IsoOIINATOFOMM S, textures and speci al
effects have al so been introduced-to expand consuner choice. These "effect"
uPVC profiles are typically created by lamnating a thin, decorative,
flexible, extres ;bxesrentgnwdeonfrhllam oo flekibleliN@tafilnt fgalil foatoatngrpubyyptepkfe profil e
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ot her constrict el ACTOr y, such an exterior decorative filmis
cont i nuousl y pexpoeddct.o the envi ronrrent and requires specific conponents
within the fornulation to withstand weat heri ng and degradati on over tine.
Typical filns conprise a flexible, printed or unprinted p- PVCC{Ja e onto
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whi ch assist with the cal encleri ng process and prevent thermal degradation

during manuf AEPEHEMAKEE e PREVITGEORYIPEFIPBY which of fer additi onal
protection during in situ exposure Such additives are well known to those
skilled int art. The a te ayer . GO | avai |l abl e
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m gration can be defined as the novenent of a plasticizer within and froma
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durability umﬁ@en@xtekmaanﬂauﬁermmgmn@ﬂmgWN@hsmnﬂhEwageéﬁﬂmﬁtIntconprises
predom nantly a base |ayer of a graft copolynmer of vinyl chloride on

pol yacrylate lamnated with an acrylic based protective |ayer. The base

| ayer of the present invention is devoid of any plasticiser conponents or
conprises a significantly reduced anount of a plasticiser over conventional
films. The pol yacryl ate/ PVC graft copol ymer, when used as the main
conponent of the base | ayer has been found to provide the necessary

physi cal and nechani cal characteristics associated with a flexible filmto
enabl e the base |ayer to be cal encl ered under standard conditions known to
those skilled in the art without requiring the addition of a plasticiser
conponent. Accordingly, the conposite filmis not subject to plasticiser



-5- 4% by weight. The ester based | ubricant may be incorporated in an

unpi gnented base layer in the anount 0% to 1% 0%to 0.5% or nore
preferably 0%to 0.2% by weight. Preferably, the ester based |ight
stabiliser conmpound in an unpignented base |l ayer is incorporated in the
anount 0% to 10% 0%to 5%or nore preferably 0%to |% by weight. Were the
base | ayer conprises a thermal co-stabiliser being epoxy based, the :
stabiliser conprises epoxidised oetyl stearate. The inventors have observed
that incorporating such a small concentration of thermal stabiliser does
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pi gnents can be incorporated as raw pignents, pignment masterbatch, powder
di spersions etc. Levels of addition and the effect on overall fornulation
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herein. According to a fifth aspect of the present invention there is
provi ded a Wik Isdéqu@res howsictisah eﬁbmmﬁdea“ﬂmmait miap ge mafuthernad cdescienthed
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met hod of manufacturi ng a flexible lamnate filmfor coating a substrate
conprising: formng a base |ayer conprising a graft co-polynmer of a

pol yacryl atg.aag gl Vige aentbARRadd Ilexihe chosRrdbRYfMm it enBgicyd | ¢ based WV
protective |ayer conprising a UV absorber to forma flexjble |anminate film
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roof | i ne productegal tlheddi ng, fascias and the like. A specific

i npl ementation of the present invention will now be described by way of
exanple only and with reference to the acconpanying figures in which:
figure IA §1hews mﬁhtla/é’l’\/imgaﬂtW@le&nu@&@sshmsainabmpwat adhatbash a prior
art external hvn tici formul ati on
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figure 1B shows weat hering stages of a uPVC substrate coated with a

lam nate fil maccording to the subject invention and exposed to the sane
artificial accelerated weathering testing of figure I A according to | SO
4892- 2; figure 2 shows respective uPVC substrate sanples after

6, 000 hours exposure to artificial accelerated weathering testing according
to 1 SO 4892-2 coated with i) a prior art plasticised base filmw thout an
acrylic based UV protective layer and ii) a plasticiser-free base film

wi thout an acrylic based UV protective |ayer follow ng; figure 3A



figure 4Cis a microtome cross-section of the coated PVC substrate of
figure 4A exposed to six weeks of accelerated mgration testing at 70C,
100% hum di ty; figure 5Ais a mcrotonme cross-section of a uPVC
coated substrate coated with a 'lanminated pl asticiser-free base | ayer and
an acrylic based WV protective |ayer according to the subject invention
prior to accelerated mgration testing at 70C, 100% hum dity;

figure 5B is a mcrotome. cross-section of the coated uPVC substrate of
figure 5A exposed to three weeks of accet.erated migration testing at 70C
100% hum dity; arid figure 50 is a mcrotorne cross-section of
the coated URMGisbbSHN Afi&iwd filfd tgu{aele% bes)ep@sed bt aalatocedvedkistaodardaccel er at ed

mgration testing at 70C, 100W
oquépmfalmowg ubtlhos[e lé l%tlgéhgﬁitxwt%%ugIr_]etqunm t%t %]a%gh%ntoﬁ %@sw: %e@bl lity and

advant ages of° ical and
nmechani cal proepginkites were tested and conpared agai nst conventional

pl asticised prior art filns. A 120 mcron thick base |layer for an exterior
grade filmwas prepared having the follow ng fornulation: Table 1: Base
l'ayer for nmul atcc@ding, theh@nppsss St isinoveebitd: erplRAvsMitdars Bing SYEBITF  Per cent age

by wei:h Vinnoli r I nnol it
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Tuck- Am ne y@dﬁ@n@@ﬂﬂB&@ﬁWﬁé%@ﬁmgtﬁﬂmsﬁﬂvvﬁm@5088050€?¥%§W%‘%50 Sol vay
24. 42 Reagen%nmg t?)écomplete omission (or inclusion of very low concentrations) of plasticizer

increases the Tg of the base layer from approx 50°C for a conventionally plasticized film to
72°C. Typical in situ, profile temperatures of the laminated window or door are 50°C to
70°C and accordingly the base film of the present invention will remain below its Tg inits -
service lifetime, further inhibiting any potential UV absorber migration. Conventional
plasticised base films comprising a Tg of approx. 50°C remain much more susceptible to

migration between layers.

According to a first aspect of the present invention there is provided: a flexible laminate
film for coating a substrate, the film comprising: a base layer comprising a graft copolymer
of a polyacrylate and PVC; and an acrylic based UV protective layer comprising a UV

absorber laminated to the base layer.

Preferably, the film comprises predominantly the base layer relative to the acrylic based
protective layer. The term ‘predominantly” used within the specification relates to a
volume and in particular a thickness of the base layer relative to the acrylic UV protective
layer. Preferably, the base layer comprises a thickness greater than a thickness of the
acrylic protective layer. Optionally, the thickness of the base layer at the substrate maybe

approximately twice the thickness of the acrylic protective layer.

Preferably the base layer further comprises additional PVC to modify and optimise the
physical properties of the final film for end use. A single molecular weight PVCor
combinations of molecular weight PVC in numerous variations can be used to achieve this

aim.



Cal cium /Zinc stabiliser Reag,ens 4.8 Arenox MO Hi ndered phenolic
anti oxi dant Reagens 0.26 Solvin 2571RE PVC resin K57 Solvay 1.74 Paraloid
K125 Acrylic Process aid Rohm and Haas 3. 31 Lankrofl ex ED6 Epoxy stabiliser
Lankro 2.62 2078 Lubricant Conplex Ester E Chem 0,052 Mark LE98 Organo
phosphite ester Lankro 0.44
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Preferably, the base layer further comprises a light stabiliser compound. Preferably, the
base layer comprises at least one type of hindered amine light stabilizer (HALS).
Preferably, the stabiliser compound is of the NOR HALS type. Preferably, the base layer
further comprises a phenolic based antioxidant compound. Preferably, the base layer
further comprises an amine scavenger compound. Preferably, the base layer is devoid of
monomeric and/or polymeric plasticisers. Preferably the copolymer is 50:50

Polyacrylate:PVC.

Preferably, an unpigmented base layer comprises: 20% to 100%, 40% to 90% or more
preferably 50% to 80% by weight of the copolymer; 0.1% to 4%, 0.3% to 3% or more
preferably 0.5% to 2% by weight of a NOR HALS light stabiliser compound; 0% to 2%,'
0.1% to 1.0% or more preferably 0.2% to 0.6% by weight of the phenolic based
antioxidant compound; 0% to 2%, 0.2% to 1.5% or more preferably 0.3% to 1.0% by
weight of the amine scavenger compound; wherein any remaining weight percent is made

up by other materials identified herein including specifically, the copolymer and PVC.

Optionaily, an unpigmented base layer may further comprise 0% to 70%, 10% to 50% or
more preferably 20% to 30% by weight of PVC in addition to the copolymer. Optionally,
in place of additional PVC incorporated in the base layer, alloyable acrylic based

components may be added to further increase weathering resistance of the film.

Preferably, the base layer further comprises a thermal stabiliser compound. Preferably, the
base layer further comprises an acrylic processing aid compound. Preferably, the base layer
further comprises an cpoxy stabiliser compound. Preferably, base layer further comprises
an ester based lubricant compound. Preferably, the base layer further comprises.an ester

based light stabiliser compound.

The thermal stabiliser may be incorporated in an unpigmented base layer in the amount 2%
to 10%, 3% to 8% or more preferably 4% to 7% by weight. The acrylic processing aid may
be incorporated in an unpigmented base layer in the amount 1% to 10%, 2% to 7% or more
preferably 2% to 5% by weight. Preferably, the epoxy stabiliser compound is incorporated

in an unpigmented base layer in the amount 1% to 8%, 1% to 5% or more preferably 2% to



-9- The filmadditionally included pignents added in the form of
masterbatch to give a light oak appearance. The filmwas printed with a

l'i ght oak design and laminated with a commercially available, 53 mcron
thick, acrylic, W protective layer, for exanple, SD0O1, avail abl e from
Kaneka Corporation, Japan. Typical physical properties of such a film as
detailed in table 2, rule such that the conposite filmcan be processed on
conventional lamnation lines at the custonmer w thout any need for changes
to process set up. Table 2: Physical properties of prior art and present
llaminate films Physical Property Prior Art FilmPresent Film Stress at 50%
El ongati on ( MgwyR)eight! Jihd cbier bBeB)brcdntZnay bé mc@p&pted @resivhp gBemaiigteHayeN nm )

%Z) 9 (#- 0. 7?the amount(O% to 1QA> %)/o l()(gg}goar‘gno(r)enpz%ralg E%Ko 6.%/0 b%%ge]g(hi"/ - 20) 208 (+/-

Preferably, the ester based light stabiliser compound in an unpigmented base layer is

incorporated in the amount 0% to 10%, 0% to 5% or more preferably 0% to 1% by weight.

Where the base layer comprises a thermal co-stabiliser being epoxy based, the stabiliser
comprises epoxidised octyl stearate. The inventors have observed that incorporating such a
small concentration of thermal stabiliser does not significantly increase migration of the
UV absorber from the outer acrylic layer. That is, the epoxy stabiliser is incorporated in an
unpigmented base layer at approximately 3% by weight. According to specific
implementations an unpigmented base layer consists of the above mentioned components

or consists essentially of such components where the sum of the components equals 100%.

Preferably, the graft copolymer of the base layer comprises Vinnolit® grade K707E
available from Vinnolit GmbH and Co KG, Germany.

In addition the film will comprise pigments added to the premix formulation to achieve a
desired colouration and impart additional weathering characteristics well known to those
skilled in the art. Such pigments can be incorporated as raw pigments, pigment
masterbatch, powder dispersions etc. Levels of addition and the effect on overall
formulation percentages will depend on the form of addition, colourmetric and opacity

requirements.

Optionally, the base layer is printed with a decorative design/pattern prior to lamination
with the acrylic based UV protective layer wherein the decorative design/pattern is visible

through the acrylic based UV protective layer.

Preferably, the UV protective layer comprises at least one type of UV absorber compound,
and optionally a plurality of different types of compound, each compound capable of
absorbing solar radiation of different wavelengths incident at the protective layer.
Optionally, the acrylic based UV protective Jayer comprises a light stabiliser compound.

Preferably, the UV protective layer comprises at least one type of HALS.



Example | Referring to figures 1A and Ill, two coated uPVC profiles were
prepared. Firstly, a pignented base filmof the present invention according
totable I (figure 1B) and a simlarly pignmented, plasticised base film of
the prior art (figure IA) were printed with a |light oak design. The
respective base |layers were then amnated with a cormmercially avail abl e
acrylic, UV protective |ayer and coated onto uPVC profiles. Accelerated
weat hering testing according to | SO 4892-2 was then undertaken using an
Atlas C 5000 Weat her-Oneter. As the UV absorber in the outer protective

| ayer is consuned by the UV radiation, the underlying PVC base w ||

event ual Iy become exposed to the radiation and will scorch manifesting as
' burn spots’ Acel_(pcﬂlcwétlo a%&coﬁtpé%??c? Qﬂﬁceplggentqwfegtl%%@ls ide85 QA6 AN provides
an early stage i1 ndication o ure of the protective outer layer. -10-

Fi gure | A showse edwerrigiog efib axdsebrifeiclfdri ng results 100 for the prior art
filmat intervals 102 (1032 hours); 103 (5196 hours); 104 (8563 hours); 105
(12686 hours) and 106 (14317 hours). Referring to sanple profile 106, burn
spots 112 ar é\c%ﬂ“ea&f‘loy?‘“Q)idséisll!ﬂc‘e‘)fé.}ieP’Iﬁ“’tﬁﬁ%l‘fﬁﬁ@‘olné@éft’%rﬁ%‘d qoof Hd/o8 i ace.
Figure 1B il kust eabgeising heimeadehebidgdiesul ts 101 for the same uPVC
substrate coated with the present lamnate filmat intervals 107 (1038
hours); 108 (5254 hours); 109 (8645 hours); 110 (12035 hours) and 111
(17064 hour S)‘\Lm@cﬁng'dohﬁahﬂhat;edt ofpfe(pfeiséxeirdvédtionapmeapmviti@l drengomphet el'y devoi d
of. burn spots or Nis % nankipgs, The performance of each film
was mnmeasur edq(‘:]'”{fzi'hz{ qu flets%l |ve% ' Visual assessnmenl was
performed with the Grey Scal e accordl ng to ISO 105- A02 and 180105- AO03,
exapl o - RaL A9 ek JBRR R b e R o S ) A0t val ent
to 60001irs e‘}%meﬁa@ler)ﬂsmlglﬁ@l@ﬁ%?Ilbé%h@i@e of the filmafter exposure mnust

not be greater than grade 3 of the grey scale according to | SO 105-A02.
Whi | st both prior art and thefpresent films clearly meet this mninum
criteria, it APQYinpOAcaHaPaER! e MEFY RKGRag g s P'r‘h"ﬁ&ce@ ¥ ¥eed this

col our Chang@cu@s\é@ﬁf chihisgigaranteedcerd el @cteinTe whil st al so maintaining its
physical integrity. Further visual observations were recorded in table 4 as
remarks at each tine interval for both filns describing changes in col our
and overall ;Ahg(ﬁciﬁgaﬂoaismeetgrais;teytofﬂFﬁlpleeenaianniomrheAriiprE-'viﬂe_ml\aummj 0f SO4892- 2
;rgf]tel gg diT:_{Tim(aml ﬂctmm% 'ﬁ{smble?a:lgmﬁ%?er@mkfﬁic]bgg n 4&{u§%r§{e33ra?r&)s§r%§%oﬁlﬁg§g:%g O];_ Iaﬂge
cast. Acryli @y@komwpnﬁigM01@<cqwlmecpbasmb3plenylaleT®QPHC a8l jaghatibgoibsbasé print 84
B ot to %ﬁ%@k%%é@%%ed S e R RS
dirty cast, ﬁem‘idi?é“m tdm. cl ean |00kl ng, glossy & orange. Acrylic ok to

ELM slight pitting to microsco ie 3580 '

elem?nt co1 n;g/l%mﬁ

Preferably, the base layer is a predominant component of the film relative to the acrylic

based protective layer.

Reference within this specification to a 'structural element’ includes PVC profiles used in
the construction of a building or conservatory and the like and is not limited to an element
that provides a structural effect by reinforcement or support for other components of the
building or architectural structure, for example, roofline products, cladding, fascias and the

like.



4 Loss of print, tone & dirty cast, sanple very glossy, faded, clean

| ooking & orange. Acrylic ok to EM very light pitting to m croscope 4280
Loss of print, tone & dirty cast, sanple faded, clean |ooking, very gl ossy
& orange. Aerylic ok to ELM Ilight pitlingtonticroscope 5196 4 44 Loss of
print, tone & dirty cast, sanple very glossy(glass |ike), faded, clean

| ooki ng & orange. Acrylic has a very slight hazy look to ELM pitting to in
i croscope 6058 4-1- Loss of print, tone, depth & dirty cast, sanple faded,
very gl ossy, clean | ooking & orange. Acr¥dic is slightly hazy with a slight
orange peel effect to E/M pitting to mcroscope 6934 4- 4+ Loss of
print, deptha spaife idpldneitytionas the pssmpineenfiadedl, noed bedesctimd by mgy ofvery, very

gl ossy & orange | AGLYLA Gith AR whd Lednphlighilangmopeel effect to

figure 1 A shows weathering stages of a uPVC substrate coated with a prior art
external grade laminate film having a standard plasticised formulation exposed to artificial
weathering testing according to 1ISO 4892-2,

figure 1B shows weathering stages of a uPVC substrate coated with a laminate
film according to the subject invention and exposed to the same artificial accelerated
weathering testing of figure 1 A according to ISO 4892-2;

figure 2 shows respective uPVC substrate samples after 6,000 hours exposure to
artificial accelerated weathering testing according to ISO 4892-2 coated with i) a prior art
plasticised base film without an acrylic based UV protective layer and ii) a plasticiser-free
base film without an acrylic based UV protective layer following;

figure 3A is a microtome cross-section of a uPVC substrate coated with a prior art
base layer plasticised with diisodecyl phthalate (DIDP) and laminated with an acrylic
based UV protective layer prior to accelerated migration testing at 70°C, 100% humidity;

figure 3B is a microtome cross-section of the coated uPVC substrate of figure 3A
exposed to three weeks of accelerated migration testing at 70°C, 100% humidity;

figure 3C is a microtome cross-section of the coated uPVC substrate of figure 3A
exposed to six weeks of accelerated migration testing at 70°C, 100% humidity;

figure 4A is a microtome cross-section of a uPVC substrate coated with a prior art
base layer plasticised with a polymeric plasticiser and laminated with an acrylic based UV
protective layer prior to accelerated migration testing at 70°C, 100% humidity;

figure 4B is a microtome cross-section of the coated uPVC substrate of figure 4A
exposed to three weeks of accelerated migration testing at 70°C, 100% humidity;

figure 4C is a microtome cross-section of the coated PVC substrate of figure 4A
exposed to six weeks of accelerated migration testing at 70°C, 100% humidity;

figure SA is a microtome cross-section of a uPVC coated substrate coated with a
‘laminated plasticiser-free base layer and an acrylic based UV protective layer according to
the subject invention prior to accelerated migration testing at 70°C, 100% humidity;

figure 5B is a microtome cross-section of the coated uPVC substrate of figure SA

exposed to three weeks of accelerated migration testing at 70°C, 100% humidity; and



E/M Pitting to mcroscope 7777 4- 4+ Loss of print, depth, tone & dirty
cast, sanple faded, very very glossy, clean |ooking & orange. Acrylic is
“hazy with a slight orange peel effect to EEM Pining to m croscope 8563
4- Loss of print, tone, depth & dirty cast, sanple faded, clean | ooking,
very glossy(glass |ike) & orange. Acrylic has a slight hazy look & has a
slight orange peel effect to M Pitting to mcroscope -- 9389 4- 4+
Loss of print, depth, tone & dirty cast, sanple clean |ooking, very

gl ossy(glass like), faded & orange. Acryg.ic is hazy with a slight orange
peel effect to EEM Pitting to mcroscope 10253 4- 4+ Loss of print, depth,
tone & dirty cast,,5a0pli€a hateshe GdsearibodklictgatedeiC gboasy( fdwass | i ke) &

orange. Acrylic is hazy with an ora
J yexposed to six w%a/ekso accelerate mx%ga%o teé‘:set!nggtf%g(?,tlo{)‘g humidity.

To demonstrate the suitability and advantages of the films of the present invention, their
physical and mechanical properties were tested and compared against conventional
plasticised prior art films. A 120 micron thick base layer for an exterior grade film was

prepared having the following formulation:

Table 1: Base layer formulation of the present invention

Raw Material | Supplier Percentage by
weight

Vinnolit K707 Vinnolit 61.05
Polyacrylate / PVC grafied co- polymer

Tinuvin XT 833 Ciba/ 0.87
NOR HALS light stabiliser BASF
ASM104 T Baerlocher 0.44
Theic - Amine scavenger
Solvin 250SB Solvay 24.42
PVC resin K50
Reagens RA1774 Reagens 4.8
Calcium /Zinc stabiliser
Arenox Al0 Reagens 0.26
Hindered phenolic antioxidant
Solvin 257RF Solvay 1.74
PVC resin K57

. Paraloid K125 Rohm and 3.31
Acrylic Process aid Haas
Lankroflex ED6 Lankro 2.62

Epoxy stabiliser

2078 Lubricant E Chem 0.052

Complex Ester

Mark LE9S Lankro 0.44

Organo phosphite ester




E/M Pitting & a very slight burn mark to m croscope 1090 4+ Loss of
print, depth, tone & dirty cast, sanple clean | ooking, faded, very

gl ossy(glass |like) & orange. Acrylic is hazy with an orange peel effect to
E/M Pitting &light blisters to microso - 1 1 834 4- 4+ Loss of print,
tone, depth & dirty cast, sanple faded, clean |ooking, very glossy &
orange. Acrylic is hazy with an orange peel effect. Light burn marks to
E/M Pitting, blisters & burn marks to m croscope 12686 Loss of print,
tone, depth & dirty cast, sanple very cl.ean | ooking, very glossy, faded &
orange. Acrylic is hazy, has an orange peel effect. Burn spots to EEM
Pining, blist@ksinadauionayaickslcd Hoidgya8@0pee 13 06méasteréhichi@gise Ofighpr i nt

tone, depth & dirty cast, .sanple very cl.ean |o0kin f.aded, gl ossy &
orange. Acr yloi‘“'&al%l?ﬁga“éeﬁli‘iﬁl“}?j W}“'ltﬁﬁwél? %l@éOaﬁ‘edgflg'baf"g%a@i”.‘ateglﬂ’wg‘spots to E/M
Pitting, blist@msrc&iParanabisksictdd titic hogepPe phb3ak Idyer, 4ot example,

SD001, available from Kaneka Corporation, Japan.
Typical physical properties of such a film, as detailed in table 2, are such that the
composite film can be processed on conventional lamination lines at the customer without

any need for changes to process set up.

Table 2: Physical properties of prior art and present laminate films

Physical Property Prior Art Film Present Film
Stress at 50% Elongation 17.1 (+/- 0.3) 17.2 (+/- 0.5)
(N/mm?) _

Tensile Strength (N/mm®) 19.9 (+/- 0.7) 19.1 (+/- 0.3)
Elongation at break (%) 192 (+/- 20) 208 (+/- 14)

Example 1

Referring to figures 1A and 1B, two coated uPVC profiles were prepared. Firstly, a
pigmented base film of the present invention according to table 1 (figure 1B) and a
similarly pigmented, plasticised base film of the prior art (figure 1A) were priﬁted witha
light oak design. The respective base layers were then laminated with a commercially
available acrylic, UV protective layer and coated onto uPVC profiles. Accelerated
weathering testing according to 1SO 4892-2 was then undertaken using an Atlas Ci5000

Weather-Ometer.

As the UV absorber in the outer protective layer is consumed by the UV radiation, the
underlying PV C base will eventually become exposed to the radiation and will scorch
manifesting as ‘burn spots’. The first appearance of burn spots was recorded and provides

an early stage indication of failure of the protective outer layer.



DI SCONTI NUED, MULTI PLE BURN MARKS Table 5: Present Film Under 1504892-2
Testing Tinme (firs) 1038 Ao2 AO3 Renmarks 4/5- 1/5 Loss of dirty east & a
| oss of tone, sanple slightly lighter, cleaner with an orange cast. Acylic
ok to EEM ok to mcroscope . 1851 415 Loss of tone & dirty cast, sanple
l'ighter, cleaner with a yellow cast. Acrylic ok to F,/M vesl_ht it i. to
m crosco e 2702 4/5 Loss of tone & dirty cast, sanple cleaner, lighter
with a yellow cast. Acrylic ok to EEM Slight pitting to m croscope 3549
4/ 5- Loss of tone & dirty cast with a shight [oss of print, sanple lighter,
clean looking with a yellow cast. Acrylic ok to EM Light pitting to

m croscope 435421 MdhBws the accelerated weathering results 100 for the prior art film at intervals

102 (1032 hours); 103 (5196 hours); 104 (8563 hours); 105 (12686 hours) and 106 (14317
hours). Referring to sample profile 106, burn spots 112 are clearly visible at numerous
locations over the surface. Figure 1B illustrates the weathering results 101 for the same
uPVC substrate coated with the present laminate film at intervals 107 (1038 hours); 108
(5254 hours); 109 (8645 hours); 110 (12035 hours) and 111 (17064 hours). As illustrated,

profile 111 appears to be completely devoid of burn spots or visible degradation markings.

The performance of each film was measured quantitatively and qualitatively. Visual
assessment was performed with the Grey Scale according to ISO 105-A02 and ISO105-
A03, techniques familiar to those skilled in the art. Industry standards for example, RAL-
GZ 71617, state that, after an exposure of 12GJ/m2 (equivalent to 6000hrs exposure), the
colour change of the film after exposure must not be greater than grade 3 of the grey scale
according to 1SO 105-A02. Whilst both prior art and the present films clearly meet this
minimum criteria, it is important that a more durable film does not exceed this colour

change over its guaranteed life time whilst also maintaining its physical integrity.

Further visual observations were recorded in table 4 as remarks at each time interval for

both films describing changes in colour and overall physical integrity.

Table 4: Prior Art Film Under 1S04892-2 Testing

Time | Ao2 | A03 Remarks

(Hrs)

1032 | 4/5 | 4/5+ | Slight loss of fine tone & dirty yellow cast, sample lighter, slightly glossy
with an orange cast. Acrylic ok to E/M. Ok to microscope

1732 | 4 4+ Slight loss of print & tone & a loss of dirty cast, sample faded, clean &
orange. Acrylic ok to E/M. ok to microscope

2720 |4 4+ Slight loss of print & a loss of tone & dirty cast, sample faded, clean
looking, glossy & orange. Acrylic ok to E/M. slight pitting to microscope

3580 | 4- 4+ Loss of print, tone & dirty cast, sample very glossy, faded, clean looking &
orange. Acrylic ok to E/M. very light pitting to microscope

4280 | 4- 4+ Loss of print, tone & dirty cast, sample faded, clean looking, very glossy &
orange. Acrylic ok to E/M. light pitting to microscope

5196 | 4- 4+ LLoss of print, tone & dirty cast, sample very glossy(glass like), faded, clean
looking & orange. Acrylic has a very slight hazy took to E/M. pitting to
microscope

6058 | 4- 4+ Loss of print, tone, depth & dirty cast, sample faded, very glossy, clean
looking & orange. Acrylic is slightly hazy with a slight orange peel effect to




Loss of tone & dirty cast with a slight loss of print, sanple clean
| ooking, lighter with a yellow cast. Acrylic has a very slight hazy | ook to
E/M Pitting to mcroscope 5254 6145 4 4/5- 4/5 Loss of tone & dirty cast
with a slight loss of print, sanple lighter, clean looking with a yellow
cast. Acrylic ok to EEM Pitting to m croscose Loss of tone & dirty cast
wth a slight loss of print, sanple lighter, very sl.2htly nore gl ossy,

cl ean looking & yellow.- Acrylic ok to EEM Pittin2 to -12- 4/ 5-

m croscope Loss of print, tone & dirty dast, sanple clean |ooking, lighter,
very slightly nore glossier & yellow. Acrylic ok to E/M Pitting to

m croscope 6950 4+ 17 28M- i tomictosese of print, lone & dirty cast] sanple
cl ean | ooki ng934l | ght lett, |dlobsgfibing deptipsd de firtgeagtedainpipfadgicelsph joekigkveryp Ef i vi .
Pitting to m croscope 86/25ry4lpssy & orange. Acrylic is hazy with a slight orange peel effect to
E/M. Pitting to microscope

7777 | 4- 4+ | Loss of print, depth, tone & dirty cast, sample faded, very very glossy, clean
fooking & orange. Acrylic is hazy with a slight orange peel effect to E/M.
Pitting to microscope

8563 | 4- 4+ Loss of print, tone, depth & dirty cast, sample faded, clean looking, very
glossy(glass like) & orange. Acrylic has a slight hazy look & has a slight
orange peel effect to E/M, Piiting to microscope

9389 | 4- 4+ Loss of print, depth, tone & dirty cast, sample clean looking, very
glossy(glass like), faded & orange. Acrylic is hazy with a slight orange peel
effect to E/M. Pitting to microscope

10253 | 4- 4+ Laoss of print, depth, tone & dirty cast, sample faded, clean looking, very
glossy(glass like) & orange. Acrylic is hazy with an orange peel effect to
E/M. Pitting & a very slight burn mark to microscope

1090 | 4- 4+ Loss of print, depth, tone & dirty cast, sample clean looking, faded, very
glossy(glass like) & orange. Acrylic is hazy with an orange peel effect to
E/M. Pitting & light blisters to microsope

11834 | 4- 4+ Loss of print, tone, depth & dirty cast, sample faded, clean looking, very
glossy & orange. Acrylic is hazy with an orange peel effect. Light burn
marks to E/M. Pitting, blisters & burn marks to microscope

12686 | 4- 4+ Loss of print, tone, depth & dirty cast, sample very clean looking, very
glossy, faded & orange. Acrylic is hazy, has an orange peel effect. Burn
spots to E/M. Pitting, blisters & burn marks to microscope

13506 | 4- 4+ Loss of print, tone, depth & dirty cast, sample very clean looking, faded,
glossy & orange. Acrylic has a hazy look, an orange peel effect. Burn spots
to E/M. Pitting, blisters & burn marks to microscope

14317 | 4- 4+ DISCONTINUED, MULTIPLE BURN MARKS

Table 5: Present Film Under 1SO4892-2 Testing

Time | Ao2 | AO3 Remarks
(11rs)
1038 | 4/5- | 4/5 | Loss of dirty cast & a loss of tone, sample slightly lighter, cleaner with an

) orange cast. Acrylic ok to E/M. ok to microscope

1851 | 4+ 4/5- | Loss of tone & dirty cast, sample lighter, cleaner with a yellow cast. Acrylic
ok to E/M. very slight pitting to microscope

2702 |4+ | 4/5- | Loss of tone & dirty cast, sample cleaner, lighter with a yellow cast. Acrylic
ok to E/M. Slight pitting to microscope

3549 | 4+ 4/5- | Loss of tone & dirty cast with a slight loss of print, sample lighter, clean
looking with a yellow cast. Acrylic ok to E/M. Light pitting to microscope
4354 | 4+ | 4/5- | Loss of tone & dirty cast with a slight loss of print, sample clean looking,
lighter with a yellow cast. Acrylic has a very slight hazy look to E/M.
Pitting to microscope

5254 | 4+ 4/5- | Loss of tone & dirty cast with a slight loss of print, sample lighter, clean
looking with a yellow cast. Acrylic ok to E/M. Pitting to microscope

6145 |4+ | 4/5- | Loss of tone & dirty cast with a slight loss of print, sample lighter, very
slightly more glossy, clean jooking & yellow. Acrylic ok to E/M. Pitting to




4/ 5- Loss of print, tone St dirty cast, sanple lighter, clean |ooking &
yel | ow. Acrylic ok to EEM Pitting to mcroscope 9518 4 4+ Loss of
print, tone & dirty cast, sanple clean |ooking, faded & yellow. Acrylic
ok to EEM Pitting to mcroscope 10385 4 4+ Loss of print, tone ec dirty
cast, sanple faded, clean |ooking & yell ow Acrylic ok to EEM Pitting
to mcroscope. 11216 4 4 Loss of print, tone & dirty cast, sanple clean
| ooki ng, faded & yell ow.

-12-

microscope
6950 | 4+ 4/5- | Loss of print, tone & dirty cast, sample clean looking, lighter, very slightly
more glossier & yellow. Acrylic ok to E/M. Pitting to microscope
7728 | 4+ 4/5- | Loss of print, tone & dirty cast, sample clean looking, lighter, slightly
glossier & yellow. Acrylic ok to E/M. Pitting to microscope
8625 | 4+ | 4/5- | Loss of print, tone & dirty cast, sample lighter, clean looking & yellow.
Acrylic ok to E/M. Pitting to microscope
9518 |4 4+ Loss of print, tone & dirty cast, sample clean looking, faded & yellow.
Acrylic ok to E/M. Pitting to microscope
10385 | 4 4+ Loss of print, tone & dirty cast, sample faded, clean looking & yellow.
Acrylic ok to E/M. Pitting to microscope.
11216 { 4 4+ Loss of print, tone & dirty cast, samplé clean looking, faded & yellow.
Acrylic ok to E/M. Pitting to microscope
12035 | 4 4+ Loss of print, tone & dirty cast, sample faded, clean looking & yellow.
) Acrylic ok to E/M. Pitting to microscope
12873 | 4 4+ Loss of print, tone & dirty cast, sample clean looking, faded & yellow.
Acrylic ok to E/M. Pitting to microscope
13723 | 4- 4+ Loss of print, tone, depth & dirty cast, sample faded, clean looking &
yellow. Acrylic is slightly hazy to E/M. Pitting to microscope
14528 | 4- 4+ Loss of print, tone, depth & dirty cast, sample clean looking, faded, slightly
) matt & yellow. Acrylic has a slight hazy look to E/M. Pitting to microscope
15363 | 4- 4+ Loss of print, tone, depth & dirty cast, sample faded, clean looking, slightly
: matt & yellow. Acrylic is slightly hazy to E/M. Pitting to microscope
16095 | 3/4+ | 4+ Loss of print, tone, depth & dirty cast, sample faded, very clean looking,
matt & yellow. Acrylic is hazy to E/M. Pitting to microscope
17064 | 3/4- | 4+ Loss of print, tone, depth and dirty cast. Sample faded, very clean looking,
matt and yellow. Acrylic is hazy to E/M. pitting to microscope.

In tables 4 and 5, the first burn spot of the prior art {film occurred at 11,834 hours.
Complete failure through multiple burn marks 112 were observed at 14,317 hours. From
table 5 and figure 1B, at 17084 hours it can be seen that no burn spots or any significant

signs of degradation are present on the film of the subject invention.

Table 6 summarises the time intervals at which the first burn spots were observed and

complete failure of the respective films.

Table 6: 1SO 4892-2 results summary

Formulation Tirst burn spot (Hrs) Discontinued due to acrylic
failure (Hrs)
Standard 11834 14317
Invention OK AT 17064 OK at 17034




Acrylic ok to EEM Pitting to mcroscope 12035 4 4+ Loss of print, tone &

dirty cast, sanple faded, clean |ooking & yellow. Acrylic ok to EEM
Pitting to mcroscope 12873 4 4+ Loss of print, tone & duty cast, sanple
cl ean | ooking, faded & yell ow. Acrylic ok to EEM Pitting to m croscope

13723 4- 4+ Loss of print, tone, depth & dirty cast, sanple faded, clean

| ooking & yellow. Acrylic is slightly hazy to EEM Pitting to m croscope
14528 4- 4+ Loss of print, tone, depth & dirty cast, sanple clean | ooking,
faded, slightly matt & yellow. Acrylic has a slight hazy |look to EEM

Pitting to m croscope 15363
The correlation between the ISO 4892-2 simulation and real time weathering for Northern

Europe is 8000 hours of testing is approximately equivalent 10 years of outdoor exposure.
Using the respective observed time periods for initial failure of the outer acrylic based UV
protected layer, the present film provides an approximate 45% improvement of longevity
over the plasticised films of the prior art. According to the ISO 4892-2 test results, the
present film integrity is maintained for at least an additional 6.5 years over that of the prior

" art according 1o the 1ISO 4892-2 test performance.
Example 2

To assess the durability of the present, pigmented, unprinted, base film without a UV
protective layer, decelerated weathering testing according to 1S04892-2 was undertaken
and compared with a conventional, plasticized, similarly pigmented base film of the prior
art. The resuits are shown in figure 2 and the general appearance of the two base layers

recorded in table 3

Assessment of the base layer films was made at regular intervals purely by observing the
point at which visible degradation commenced. As shown in table 3, burn spots were
observed for the prior art base layer around 4,450 hours with further degradation occurring
subsequently. In contrast, the present base film of table 1 exhibited no visible signs of

degradation up to 6,000 hours exposure.

Table 3: General Appearance of Test Films

| Test Duration (Hrs) Prior Art Plasticised . | Present Plasticiser-Free

Formulation - Film
1018 oK OK
1904 0K : OK
2824 OK : OK
3622 OK OK
4450 Burn spots visible to naked OK

eye




4- 4+ Loss of print, tone, depth & dirty cast, sanple faded, clean | ooking,
slightly matt & yellow. Acrylic is slightly hazy to EEM Pitting to

m croscope 16095 3/4+ 4+ Loss of print, tone, depth & dirty cast, sanple
faded, very clean | ooking, matt & yellow. Acrylic is hazy to E/ M Pitting
to nicroscope 17064 3/4- 4+ Loss of print, tone, depth and dirty cast.
Sanpl e faded, very clean | ooking, matt and yellow. Acrylic is hazy to EEM
pitting to mcroscope. In tables 4 and 5, the first burn spot of the prior
art filmoccurred at 11,834 hours, Conplete failure through nmultiple burn
mar ks 112 were observed at 14,317 hours. Fromtable 5 and figure 1B, at
17084 hours (it can Hﬁﬂseen that mmHMﬂHmMﬁﬁﬁ&s ar any si@aificant| signs of
degr adati on are—pre on—the—+|-m-of—thesubjeet-——+nven+on—r abl e 6
summari ses tlhe tinegyﬁtervals tNHW@ﬁPW%%”Flrst burn spbts were| observed
and conplete failure of the respechisentihiddys. Table 6: | SO 4892-P results
sunmary For mt-att+en—Frst—burfi—spot—(H+s)—btseonttnued—due—to—acrylic
failure (Hrs) Standard 11834 14317 Invention OK Al 17064 OK at 17034 -13-
The correl at iRsferbetinégne 2.hiee drSEnt 80 ZiR 2¢) shorbvartol signs affdrizce dterddative imeat her i ng
for Northern EurapeL “QQQQUEQH{S of testing is approxi mately equival ent 10
years of out door exposure ing the respective observed tine perlods for
initial failure of the outer acrylic based WV protected |ayer, the present.
filmprovidegan,RRPr oxi mate 45% i nprovenent of longevity over the

pl asti ci sed fllns of the prior art. According to the |SO 4892-2 test
results, the

A plasticiser/UV absorber migration study was undertaken on a laminate film of the

subject invention and two prior art laminate films containing different plasticisers. All

three films were exposed to 70°C, 100% humidity for 3 and 6 weeks.

The base layer of table 1, pigmented to give a light brown appearénce, was printed with a
light oak design and laminated with a commercially available acrylic as with example 1.
The composite film was then coated onto a uPVC profile. Conventional prior art films,
similarfy pigmented printed with the same light oak design and laminated with the same
commercially available acrylic but plasticized with DIDP and a polymeric plasticizer were
also coated onto respective uPVC profiles. The migration results for the film of the subject
invention are shown in figures SA to 5C. The results for the DIDP plasticized film are
shown in figures 3A to 3C and the results for the polymeric plasticized film are shown in
figures 4A to 4C.

Microtome cross sections of each sample were examined by UV microscopy in order to
assess the relative degree of plasticizer/UV absorber migration. Figures 3A, 4A and 5A
llustrate the three films prior to temperature and humidity testing; figures 3B, 4B and 5B
illustrate the films after three weeks of temperature and humidity testing and figures 3C;

4C and 5C illustrate the films after six weeks of testing.

Figures 3A to 3C illustrate the uPVC profile (substrate) 300 coated with a prior art pPVC
DIDP plasticised base film 301 and an acrylic containing UV absorber film 302, Figures

4A to 4C show the prior art film containing polymeric plasticiser 400 and figures 5A to 5C



present filmintegrity is maintained for at |east an additional 6.5 years
over that of the prior art according to the | SO 4892-2 test performance.
Exanple 2 To assess the durability of the present, pignmented, unprinted,
base filmw thout a UV protective |ayer, accel erated weathering testing
according to 1504892-2 was undertaken and conpared with a conventi onal,

pl asticized, simlarly pignmented base filmof the prior art. The results
are shown in figure 2 and the general appearance of the two base | ayers
recorded in table 3 Assessnment of the base |layer filnms was made at regul ar
intervals purely by observing the point at which visible degradation
comenced. Assheh Qifresdht pladikcer3yee base Mys300. S.V]W&l’rﬁlgmb&eﬁaveduifl ar attRef prior art

base | ayer around 4 Wit eg i rrin

subsequent | y. “PW°@6ﬁt§g¥?HH?%§ l@@?wﬁﬁag ﬂ? %?ngﬁ%) %ﬂww%lbited no
vi si bl e si gnsillafingdegsyaedaY s@mnceus ¢20 bﬁseémmorhlﬁgmss 3B posilireed 4Takd RIDB:anGGener al
Appear ance of_Test. T P

For mul ati on ﬁanm”fNSPQQC}E% er- 185H$b5%g&éh%ﬁ@&ﬁﬂfbha%%ﬂg%k$§§é4 K &K
3622 OK K 4¢50wBNﬁﬁMsp@msﬂﬁwsmﬁ@énﬁﬁmﬁake@d@yéw@¥©amWﬁmdhwn@ﬂy

testing. ‘T'his contirms migration of the plasticiser from the base film 301, 400 into the
acrylic layer 302 which in turn increases the mobility of the UV absorbers in the acrylic

layer 302.

As shown in figures SA to 5C, there is no or little loss in tone of the acrylic layer 302
confirming no or very little UV absorber mobility and migration across the PVC/acrylic

interface.



5268 Multiple burn spots OK 5934 Multiple burn spots OK (D scontinued)
Referring to figure 2, the present base film 202 shows no signs of surface
degradation in contrast to the prior art film201. Exanple 3 A

pl astici ser/ UV absorber mgration study was undertaken on a lamnate film
of the subject invention and two prior art lamnate filns containing
different plasticisers. All three filnms were exposed to 70C, 100% hum dity
for 3 and 6 weeks. The base | ayer of table 1, pignmented to give a |light
brown appearance, was printed with a |light oak design and lam nated with a
commercially available acrylic as with exanple 1. The conposite filmwas
then coated onto a ti PVC profile. Conventional prior art films, simlarly
pignented printed with the sane |ight oak design and |am nated with the
sanme commercially available acrylic but plasticized with DLDP and a

pol yneric plasticizer were al so coated ontlé respective uPVC profiles. The
m gration resul 'é_shfo,r the filmof the subject invention are shown in
figures 5A to 5C e results for the DIDP pl asticized filmare shown in
figures 3Ato 3C and the results for the polyneric plasticized filmare
shown in figures. 4A t/ofiediBle idhionoilomie corimssuisess, iteifisn @npgagh sanpl e were
exani ned by WV mi cr opa0@yndntly 95E0hyct &mdSshRaSrattREolykal b ¥y 696 60 Of
plasticizer/ U gRgorher mgration. Figures 3A, 4A and SA illustrate the
three films prior to tenperature and humdity testing; figures 38,48 and 58
illustrate the fil ms®AfPHF Pt Pigiseiive laysr cqmprgieg sl Y sbeorbmepdimisigii t y t esti ng
-and figures 3C, WiiEtahgeB@ri | | ustrate the filnms after six weeks of testing.
Figures 3Ato 3Cillustrate the uPVC profile (substrate) 300 coated with a
prior art pPVC DI DP i.Cl hase fllm 301  and.an acrylic containing W
absorber film 3(% F%ﬁ?ésﬂggiﬁgd&% '%slhohvevw{"g)‘ec%ﬁsrc?a ?rﬁérirﬂ’frcf"? “rsﬁs(?%dr?l °é’ﬁt]ni ng
pol yneric plasti Fser 400 and fi gures 5A to SC -15- show the present

pl asticiser-free base | ayer 500. Where mgration has bccurred, areas of
acrylic layer 302 wouhedilapp@aimned ih GRe I of 2ndicGmliticbgse RiydapihatcbAnis@h the UV
absor ber when i Lhyginated: B%panyV source. As can be seen from figures 313,
3C, 413 and 4C, the DI DP and polyneric plasticised sanples of the prior art
exhibit lighter acrylic layers 302, particularly at the PVCU Acrylic
interface, aftef- thr & filmes ditmedipdiin 3othetip the bisalayar frthardonhipds di ty testing.
Thi's confirns npighgit by safioxidas cph@sdd ci ser fromthe base film 301, 400 into
the acrylic layer 302 which in turn increases the nobility of the W
absorbers in thge acr Uﬁﬁ Iaagr d%pc%.. Q\shsho in fi glg‘%es 5A to 5C, there is
no or little loSs in tone™or tfe" 9Pyt &“‘P%B © lays U RT FITPHEMG AB B very
little UV absor BBFEPSOMPIY and nigration across the PVC/ acrylic interface.
16- |.Aflexible lamnate filmfor coating a substrate, the film
conprising: s PkAAOKRBNNLYcdn BARE.D BYHL xgﬁmaév%{gragmaog&@ft copol yrer
of a polyacrylete, an El}é%asgrilgm an acryei Ic based UV protective |ayer
conprising a W ab<dorber: fand Tani nated with the base | ayer. 2. The film as
claimed in claiml wherein the base |ayer further conprises additional PVC.
3. The film as %l ai rfgefiinrpsclemetin ahy prece@ngnidn @hdaicib hegrbsepolyaiyas scksgr t her
conprises a WV jolygthastaddi | | ser conpound.

8. The film as claimed in claim 5 wherein the base layer, unpigmented, comprises:
. '50% to 80% by weight of the copolymer;
. 0.5% to 2% by weight of the UV light stabiliser compound;
. 0.2% 1o 0.6% by weigbt of the phenolic based antioxidant compound;

. 0.3% to 1.0% by weight of the amine scavenger compound.



4. The filmas clained in claim3 wherein the base |ayer further conprises

a phenolic based antioxi dant conpound. 5. The filmas clained in claim4
wherein the base | ayer further conprising an am ne scavenger conpound. 6. |
The filmas claimed in clainms wherein the base layer is devoid of nononeric
and/ or polyneric plasticisers. 7. The filmas clainmed in any precedi ng '
claimwherein the graft co-polyner is 50:50 polyacrylate: PVC. 8. The film
as claimed in claim5 wherein the base | ayer, unpignmented, conprises: 50%
to 80% by wei ght of the copolyner; 0.5% 10 2% by wei ght of the UV |ight
stabiliser conmpound; 0.2%to 0.6% by wei ght of the phenolic based
anti oxi dant conpound; 0.3%to 1.0% by wei ght of the am ne scavenger
conmpound. -17- 9. The filmas clained in claim@8 wherein the base |ayer
further conprises 20%to 30% by weight of PVC in addition to the copol yner.
10. The filmas clained in any precedi ng dfai mwherein the base | ayer
further conprises a therml stahiliser co und, 11. The filmas clai nmed

in any precedinggclaiﬂ?ﬁﬁgfgﬁngﬂgl'358&?3y§?a?ﬁ@?ﬂ%?”&%ﬁ%?%%&%”%n acrylic
processing ai d c¥fpyursieht of FYC impqditiente the gogolyhpai med i n any preceding claim
wherein the base [ayer further conprises an epoxy stabiliser conmpound. 13.
The filmas claifed ifheBRYasRlaB&EaH NPpede@hd MR ERSINnE D6 IBaSBleAYyer furt her
conprises an ester basqgmLHQ%ﬁﬁ%ngpggpound. 14. The filmas clained in
any precedi ng cl "R RHereih *the base l'ayer further conprises an ester based
| i ght stabiliser conpound. The filmas clainmed in any precedi ng

cl ai m wher ei n t hB. acripk fike Hakedd iinpprrotdind daire wheaspethe Yt liylsefirtbeonpr i ses a
plurality of di fdgp@efanhe@d¥ pARSSHPEA compe@UNds. 16, The filmas claimed in
any preceding claimwherein the acrylic based UV protective |ayer further

conprises at |east one type of hindered amne |ight stabilizer (HALS)
conpound 12. The film as claimed in any preceding claim wherein the base layer further

comprises an cpoxy stabiliser compound,

13. The film as claimed in any preceding claim whercin the base layer further

comprises an ester based lubricant compound,

14. The film as claimed in any preceding claim wherein the base layer further

comprises an ester based light stabiliser compound.

15. The film as claimed in any preceding claim wherein the acrylic based UV

protective layer further comprises a plurality of different UV absorber compounds,

16. The film as claimed in any preceding claim wherein the acrylic based UV
protective layer further comprises at least one type of hindered amine light stabilizer
(HALS) compound.

17. The fibn as claimed in any preceding claim wherein the base layer further

comprises a printed design or pattern visible through the acrylic based UV protective layer.

18. The film as claimed in any preceding claim comprising predominanily the base

ldycr relative to the acrylic based protective layer.



17. The filmas clainmed in any precedi ng clai mwherein the base | ayer
further conprises a printed design or pattern visible through the acrylic

based UV protective layer. 18. The filmas clainmed in any precedi ng clain1i

conprising predomnantly the base |ayer relative to the acrylic based
protective layer. -18- 19, The filmas clainmed in any preceding claim
wherein a thickness of the base |l ayer is greater than a thickness of the
acrylic based protective layer. 20. The filmas claimed in claim19
wherein the thickness of the base layer is substantially tw ce the

t hi ckness of the acrylic based protective layer. 21. A w ndow and/or frane
conprising a filmaccording to any one of clains 1 to 20. 22. A door

and/ or door frame conprising a filmaccording to any one of clainms Ito 20.
23. A conservatory structural clement conprising a filmaccording to any

20. 24. A building stHuctural elenment conprising a film

according to any one of clains 1. to 20. ., 25, An architectural essory
conprising a fiUﬁ\acéBFﬁ?ﬁﬁ°¥ﬁwéﬁfmﬁﬁ%“%$cp“5?ﬁ§“?§%dﬁﬁ?d%ﬁgse%gﬁethod of
manuf act uri ng a i érexer thhren thighnessaf e fevbekaped Profeiiye Y a substrate conpri sing:
formng a flexible base | ayer as a predom nant conmponent conprising a graft
copol ymer of a pgl yaghykate aaids RYm Aflerein the thicknek M InB 84 1B@: & he base | ayer

one of clainms 1 to

with an acrylic bas
a flexible |an faFE

21,

22.
20.

23,

ed UV,
njafly fg

PLRUeSLLYS LaYSE SOMRILELNG.R U absorber to form

A window and/or [rame comprising a film according to any one of ¢laims 1 to 20,

A door

and/or door frame comprising a film according to any one of claims | to

A conservalory structural element comprising a film according to any ong of

claims 1 to 20,

24.
to 20.

25.
20.

26.

compr

A build

ing structural element comprising a film according 10 any one of claims 1

An architectural sccessory comprising a film according to any one of claims 1 to

A method of manufacturing a flexible laminate film for'coating a substrate

ising:

forming a flexible base layer as a predominant component comprising a grafi co-

polymer of a polyacrylate and PVC; and
laminating the base Jayer with an acrylic based UV protective layer comprising a

UV absorber to form a flexible laminate film.



