Coat ed Substrates This invention-rel'ates to substrates containing

I nformati on such as script or print. 5 Previously substrates, for
exanple of paper, wood, plastic film netal or glass, have been coated
wi tth epoxy resin. ‘Certain probl ens howeverl have been encountered when
trying to protect substrates containing information, e.g. print, using a

coating of epoxy resin. These probu? i,ncl.ude: - (a) t he presence
of air bubbles in the coating; (bﬁEELigiéégﬁﬂF§ggﬂ%f t he substrate becom ng
di scoloured e.g. oily or wet, particularly in the case of paper; (c) t he
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accordingléo thiiuénvention a method for protecting 30 a surface of a

substrate gafﬂg 5ﬁﬁge conprises applying
(a) the presence of air bubbles in the coating;
3 (b) the surface of the substrate becoming discoloured

e.g. oily or wet, particularly in the case of paper;
(c) the coating not being strong e.g. can be
15 scratched;

(d) the materials (substrates) being coated could
become dented, pop-up, or displaced when the coating is
applied; and

(e) the presence of uneven waves within the coating

20 causing distortion when looking at the substrate, rather
than one smooth continuous surface.

- According to this invention a substrate containing
information protected from damage is one comprising a
. substrate adjacent to which is a layer of adhesive, to which
.“) 25 is adhered informative matter comprising print, script,
graphic or pictorial matter or other matter containing
information and adjacent to the informative matter, a

coating layer of transparent epoxy resin.

Also according to this invention a method for protecting

30 a surface of a substrate against damage comprises applying
to the substrate, an adhesive layer, applying to the
adhesive layer informative matter comprising print, script,
graphic or pictorial matter or other matter containing
information and applying to the layer of informative matter,

35 a coating layer of transparent epoxy resin.

The substrate can take many different forms but is
preferably paper, card, cardboard, plastic film5 wood,

s

metal, glass or marble.



to thé& substrate, an adhesive |ayer, applying to the adhesive |ayer
intormative matter conprising print, script, graphic or pictorial matter or
other.matter containing information and applying to the | ayer of

i nfior mative matter, 35 a coati ng | ayer of2transparent epoxy resin. The
substrate can take many different forns but is preferably paper, card,

cardboard, plastic, fil wood, .netal | ass qr marhl e. 2 For the
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any transparent polyamine or polyamide.

r) USually the thickness of the adhesive layer lies between
100 gm and 1000 um, but it can be thinner or thicker than
this range.

15 The informative matter can be in the form of a sheet
containing the information, e.g. a drawing, photograph, or
printed matter, or it can be for example separate letters,
symbols -etc. which have to be laid out on the adhesive layer
covering the substrate. If the matter comprises letters,

20 symbols etc., their height can if desired be substantial,
e.g. up to 5 mm or even more.

The coating layer is a layer of transparent epoxy resin,
thereby utilising the advantages of epoxy resins, namely
_ their high gloss, resistance to dilute acids, alkalis and

N) 25 heat at 70°cC. They are derived by the reaction of an
epoxide of a polyvalent alcohol or phenol, preferably
bisphenol A, with a polyamine or polyamide.

The epoxy resin coating should have a viscosity of less
than 1000 cps at 25°cC. Suitable epoxides include

30 bisphenol A type diepoxy compounds consisting of
methylepichlorhydrin or epichlorhydrin and bisphenol A;
various (methyl)glycidyl ethers of hydroxyl group-containing
compounds such as halogenated bis-phenols, for example
bisphenol A tetrabromide, resorcin, bisphenol F,

35 tetrahydroxyphenyl ethane, novolak, polyalcohols, for
example, ethylene glycol, polyglycols, for example,
polypropylene glycol and glycerin. Their molecular weight
is usually between 500 - 10,000 and, preferably, 800 -



synbol’'s etc. which have to be laid out on the adhesive | ayer covering the
substrate: If the matter conprises Ietters 20 synbols etc., their height
can if desired be substantial, e.g. up to nm or even nore. The coating

| ajger is a | ayer of transparent epoxy re5|% thereby utilising the

advant ages of epoxy resins, nanely their hlgh gl oss, resistance to dilute
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protective coating layer wherein a polyamine hardener has

;> been used have the following physical properties:
15
Viscosity @ 25°C (cps) 600 + 100
Hardness - Shore A @ 25°C . 60 to 80
Tensile Strength (kg/cmz) 18 to 22
Elongation at break : 70 to 80 %
20 Thermal shock (-20°C to 120°C) pass over 12 cycles

Weight loss - 24 hrs. @ 130°C less than 0.5 %

MJ 25 Typical transparent epoxy resins suitable as the
protective coating layer wherein a polyamide hardener has
been used have the following physical properties.

30
Viscosity @ 25°C (cps) 700 + 100
Hardness - Shore D @ 25°C 70 + 5
Tensile Strength (kg/cmz) 55 to 65

35



5 reaét with the epoxide. Such pol yani nes or pol yanm des can be aliphatic,

cyel oaliphatic or aromatic.. It has been found that a pol yam ne produces a
soft "ef fect whereas a pol yam de produces a harder surface which, for .
exdnple is nore suited for rounder substrates. 10 Typi cal transparent
epoxy resins suitable as the protective coating |ayer wherein a
pol.yam ne hardener has been used have the follomﬁng .physi cal properties: 15
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ot her thicknesses may be use
or by mechanical means followed by treatment with a solvent.

Suitable solvents include acetone, toluene, methanol and
10 isopropanol. Only the surfaces of the informative matter
and substrate which are adjacent to the layer of adhesive
B should be abraded and treated with solvent.

In accordance with the process of the invention a léyer.
of the adhesive is laid on the substrate which is preferably .

15 held substantially horizontal. If for example the adhesive
is epoxy resin about 100 parts by weight of epoxide of
bisphenol A are mixed with about 40 parts by weight of the
hardener i.e. a polyamine or polyamide.

Before the adhesive has set or cured the informative

20 matter is laid on the adhesive. Thereafter, the transparent
epoxy resin coating is prepared for laying on the substrate
containing informative matter. Typically about 5 parts by
weight of the epoxide (of bisphenol A) are mixed with about

_ 2 parts by weight of hardener i.e. a polyamine or polyamide,
M) 25 and the mixture stirred thoroughly, e.g. for 10 to 15
‘minutes.

The epoxy resin coating is then laid on the substrate
containing the informative matter. Due to the chemical
reaction between the bisphenol A epoxide and the polyamine

30 or polyamide hardener bubbles of gas will often be evolved
and these should be removed before the resin has cured
otherwise the finished product will have a defective
surface.

Usually, the epoxy resin requires seven days to be fully

35 cured and to reach its highest impact strength. In order
that the resin shall be scratch resistant, it is advisable
to dry the finished article (substrate, adhesive,
informative matter and transparent epoxy resin).



desired. .In accordance with the nethod of the invention, the 5 substrate
and informative matter are preferably treated before bonding occurs. This
usual'ly involves treatnent with an abrasive, e.g. sand paper, garnet paper,
ei tther by hand or by nechani cal means fol I%wed by treatnent with a sol vent.
Sui t abl e sol vents include acetone, toluene, nethanol and 10 i sopropanol.
Only the surfaces of the informative matter and substrate which are
adjacent to the | Ther epoxydresine epube deiedr huecardinaryeyengidation.
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has 3ured When carrying out the process of the invention absolute
cleanliness should be observed.

The finished product of the invention especially where

15 the substrate is paper is of wide application, for example

for interior design, sign, advertising, printing, computer,

publishing, architectural drawings and texts etc. It has

been found that the coating is clear, smooth and is not

discoloured and it preserves the substrate substantially in

20 its original state.



btherw se the finished product will have a defective surface. Usually, the
epoxy resin requires seven days to be fully 35 cured and to reach its

hi ghest inpact strength. In order that the resin shall be scratch
reSistant, it is advisable to dry the f%nished article (substrate
adhesive, informative matter and transparent epoxy resin). rhe epoxy
resin can be dried by ordinary ventilation. Neverthel ep t he
dryi ng procesg-—ELM the tenperature is |ow, other vvalmmmllmﬂﬁmnﬁmb
used, for exanple an oven at 40 to [err] or Ilght bul bs*wit h t5 wensi | ation

so as to keep the anblen ure t ahout .
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not
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2. A protected substrate according to claim 1
3 wherein the substrate is paper, card, cardboard, wood,
' plastic film, metal, glass or marble.

15 3. - A protected substrate according to either of
claims 1 and 2 wherein the adhesive is an epoxy resin based
adhesive.

4. A protected substrate according to claim 3

20 wherein the epoxy resin based adhesive has a viscosity in
the range of from 9000 cps - 60,000 cps (9-60 Pa.s) at 25°C
and is transparent.

_ 5. A protected substrate according to claim 5
m) 25 wherein the epoxy resin of the coating layer has a viscosity
of less than 1000 cps at 25°C.

6. A method for protecting a surface of a substrate
against damage comprises applying to the substrate, an
30 adhesive layer, applying to the adhesive layer informative
matter comprising print, script, graphic or pictorial matter
or other matter containing information and applying to the
layer of informative matter, a coating layer of transparent
epoxy resin.
35
7. A method according to claim 6 wherein the
substrate is as defined in claim 2.



di scofoured and it preserves the substrate substanti al ly in 20 its original
state. 6 CLAI M 1. A substrate containing informati on protected from
darmage conprising a substrate adjacent to_which is a Iaye”"mml' 'm
toswhich is adhered infornmative matter cor?prl sing print " amnm,o
pictorial matter or other matter containing information and édj ace’ht Yo+t he
i nformati ve matte a coatin yer. of -transgparen resi n

protected substrate accorBf ? a8F8FﬂH‘ g’r gilﬁ[hteﬁp °gt§'g][3r3;ﬂ% sa'b%p'eh
card, cardboahereirndheladheisivie lis asedefingd abs aithear bifecldims 3 and

A protected substrate according to either of clainms 1 and 2 wherein the
adhesive is an epoxy resin based adhesive. 4. A protected substrate
according to claim 3 20 wherein the epoxy resin based adhesive has a

~viscosity gn the gange oA ﬁé%@OQQcSPamgGQQOQQ yC hel %f6Q:1Fa’?1n§s) fledesr]
and i s transparent, rotected substrate accoydin | ai m5 25

wherein the éﬂlﬁ?@ﬁ%’bs‘?‘?ﬁ d?°“lq'1’é“1:0]8&¥% 1538 9gkinedn 2 43;:"“05 | ess than
1000 cps at [err]. 6. A nmethod for protecting a surface of a substrate
10. A method according to any one of claims 6 to 9

wherein the surfaces of the informative matter and substrate
10 adjacent to the adhesive layer are first abraded and treated
with a solvent.

s

11. A method for protecting a surface of a substrate
according to claim 6 substantially as herein described.



agai.nst dammge conprises applying to the substrate, an 30 adhesive |ayer,
applying to the adhesive |layer informative matter conprising print, script,
graphlc or pictorial matter or other matter containing informtion and

appl ying to the layer of informative matte®, a coating |ayer of transparent
epoxy resin. 35 7. A nethod according to claim 6 wherein the substrate
is.as defined in claim 2. 5% 9d %pcordlng to either of clains
6 and 7 wherein the adhesive |s as def T either of clainms 3 and 4. 5
9. A net hod according to any d@m&!&.xﬂ!h!ﬁ:!&gg 8 wherein the coating

| ayer is as defined in claim5. 10. A nmet hod according to any one of
claims 6 to 9 wherein the surfaces of the informative matter and substrate
10 adjacent to thd RHkstxate sgentaining, dnfeamaddenants t prategteft fuom
solvent. 1k gamAg&Eb Oépﬁﬂylﬁé%é%hélgstﬁo%i‘ét?&e M RS qta‘i(éi:c%oﬁj' ng

toclaimb S“bi%igtE351% %asegrghﬂesg%%tlgpglylng to the adhesive layer
informative matter comprising print, script, graphic or
pictorial matter or other matter containing information and
applying to the layer of informative matter, a coating layer

10 of transparent epoxy resin.
The substrate can take many different forms but is
preferably paper, card, cardboard, wood, metal, glass or
marble. . '



