1 RESIN DEPCSI TION This invention relates to processes for the deposition .
of a d eabl e resin coating upon netallic substrates which may mciz t—e.?
[ 2@3

Rrocedure and to the products of those processes.. The appl
PNptective resin coatings to electrodeposited or polished netal

3 in order to protect them against corrosion is well known. The
process is commonly ternmed | acquering althéugh it~ i1s used to include

coatings which are cured by polyneri :§ m 15_ s-linking as well as g
coatings which cure only by loss of 3 11 hePo Pfﬁﬁ 11y such coatings we‘
applied by spraying or dipping the substrate but these procedures are
di sadvant ageou$his inkentiion re;Imetocmrocqscesbﬂm theydepasiitionafi agdyedbide
resin on the SVQTQ‘H 2b&ti d‘lg mﬁ?@f‘l‘i'&gsﬁﬂaﬁﬁté@wﬁf(ﬁﬁﬁaﬁﬂnl:%o?gfé%S' on

resi stance and 0 ren elng processes t resin coating
| ess attractiv&yeing H‘éﬁceﬂuﬁﬁrWsE%r?dﬁenBT%ﬂ“Eﬁ%\f\fntmeoB"%?ﬁW% obt ai ned.

More recently the introduction of el ectrodepositable resins has neant that

even coati ngs resin | d I| o0 produce a
clear coating ﬁ' a‘ﬁi?ah%a&qgn *b%ﬁg nggr%ﬁtw&ye%éﬂbsqtﬁgp% ﬁéve not been
successful in eheatrodépnsided or qu’ahfeddnet@a)asunfgsesvenemfderm progect theml t
cl ear anodi ¢ ehgﬂﬁﬂd%k‘i@#'i‘% hEPORREM.NaTFe BRbcdlRNs Ethflod1y Ededl! ONI Y

pol i shed or el eCtropl sur faces where VIng c& IS | ortant but
only as pri mer E%{ei"ﬁ@l% adtheugho ik ol uaed 1o uge cPgiRIsHYh i are (FY5RY ant
or as pignent edycmﬂyméﬁ%at% loav erosaw] iinkingves «@11 st codtdngs Whiichilcures | n
obtaining a fayl{ free cle oat n odi c.resi t :
associated w tﬁ"f%gyng?slfrg of° "ﬁ%{‘ Spggicagq%fs‘fcﬂe iﬂﬁgggg‘?g&%%?ﬁ% b¥| ear
coatings can bepchyjogiarcdipping $he fsubetratei bt thesd oroesduresrai ckel
stainl ess disadvantageous in that it is difficult to obtain an even coating of
the resin on the substrate. Uneven coating leads to areas of low
corrosion resistance and also renders dyeing processes to colour the
ssmn¥m coating less attractive in that a correspond'l ngly uneven
colouring is obtained.

More recently the introduction.of electrodepositable resins has
meant that even coatings of resin could be applied. However
attempts to produce a clear coating of an anodic resin on a metallic
’ substrate have not been successful in that coloured or imperfect
coatings were formed. As a result clear anodic electrodepositable
lacquers have not been used to coat highly polished or electroplated
surfaces where visual appeal is important but only as primer
coatings or coloured resins where co]ourihg is unimportant or as
pigmented coatings. ' '
We have now discovered that the difficulties in obtaining a fault
free clear coating of anodic resin appear to be associated with the
nature of the surface of the substrate in that clear coatings can be
deposited onto surfaces which are formed from nickel, stainless
steel or aluminium. Clear coatings cannot be formed on other
surfaces e.g. copper, brass, silver, zinc or steel. Accordingly from
one aspect our invention provides a process for the production of a
- film of an anodic resin on the surface of a substrate by
-electrbdeposition which is characterised in that the surface is
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steel or alum nium Cear coatings cannot be fornmed on other surfaces e.g.
copper,- brass, silver, zinc or steel. Accordingly fromone aspect our

| ngen{_ion provides a process for the production of a filmof an anodi .
resin on the, surface of a substrate by el ectrodeposition which is i
charactérised in that the surface is 2 formed from nickel, stainleg '
steel -or alumniumand the resin is a clearz resin. The process is effe

in depositing a clear resin coating onto any substrate having a surface

| ayer of nkckel, stainless steel or alum nium (or -anodi sed al um niun). The
surface layer is preferably at least 2 microns and nore preferably at |east
4 mcrons thick ) y tr o] | .0 resi o _ xanpl e -
it is first pl afoe %?rﬁ)ﬁanﬁé&?? ac‘Z‘t‘?’é‘(}%@ gfeeﬁi giglqua[‘)\‘rr{"g? ﬁg méegageﬁt{)glgt ?on

of the resin. Stlgagceesifermed fromother netals e.g. steel leads to the -
formati on of discoloured coatings and thus the whol e surface of the
substrate is prgferably for fr.omnickel, stainless steel or .al unm. nium
The suitabili tyﬁ&ﬁ PR sénhi)%g?%ﬁwer ORPISIting @ FlrarnEeyinoeeaddng ofttlor di ng
to this inventiany substrate dravengrianearfacpi rayeal dfy nickel , astaphbesst steelesrn is
potential Iy sui.h iy qoPSholPsetChRRHAGAC! THd Blrrack®THLES OhréfetlaBfy

whi ch are anaphoretic 1 nclude acrylic resins, polyester Fresins, epoxy

resins and nodi 8% d@ast 2y Bieness nand ienecpreterpbly adylasstib aderonscsisakaat i on) .
Thle prtef er[ed rﬁﬂ;ﬂ&nf %g@fﬁ&e][@amse c%"a@e&f«ﬁﬁq'eaﬁ %ﬁ'f' fcfpt@xa@mt iht:/irfodl fied
pol yester type. e criteri or assessin ujtability, o ese.resins
is sinmply that ﬁfé& Bfﬂ}ﬁf’d"iﬁg Eéﬁ'&g‘?‘? iFy eptdﬁc‘f&tﬁr?gﬁ tapthe Pﬁ%"ss’%'ﬁg'f rate
to of the resin. Surfaces formed from other metals e.g. steel leads to

the formqtion of discoloured coatings and thus the whole surface of

the substrate is preferably formed from nickel, stainless steel or

aluminium.

é .

~Fipg-suitability of any anaphoretic resin for use in the processes
according to this invention must be determined empirically. Any
anaphoretic resin is potentfalIy'shitab1e and may be selected for
trial. Examples of resins which are anaphoretic include acrylic

'resins, polyester resins, epoxy resins and modified alkyd resins
{which resins may be used in combination). The preferred resins for °
present use are of the acnylic'or acrylic/modified polyester type.
The criteria for assessing the sﬁitabiTity of these resins is simply.
that they should be capable of being deposited upon the substrate to
give a élear even coating of resin which is free from pitting and
other imperfections and provides the desired mechanical properties
after curing. The precise mechanical properties'which'are'desirable
will vary with the intended use of the substrate but in general an
imperfect surface e.g. one of uneven thickness or a pitted surface

~ will not possess adequate resistance e.g. to corrosion.

" The thickness of the resin cdating'which is deposited will be
regulated according to the proposed use of the substrate. Coatings
of from 1 to 20 microns e.g. 5 to 10 microns may conveniént1y be
.applied; thicker coating being applied wheré'greater corrosion
resistance is required. : o



give a clear even coating of resin which is free frompitting and ot her ¥
imperfections and.provides the desired nechanical properties after curing.
Thepreci se mechanical properties which are desirable will vary with the\ﬂ-"L y
i ntfA\Jed use of the substrate but in general an inperfect surface e.g
ofj_‘ven thickness or a pitted surface will not possess adequate ’
resiStance e.g. to corrosion. The thickness of the resin coating which Is

- deposited will be regul ated according 8o the proposed use of the substrate.
Coatings of from1l to 20 mcrons e.g. 5 to 10 m crons may convenlently be
applied, thicker coating being applied where greater corrosion r esisat ance

i's required. 3 The.resin filmis applied by making the substrate anodic

in a resin tnat pesThheimmate a'ptpim o,b nﬂeng%ensulswlewanwd ¢ord espimds to

the current nsi ch | d; he | r th and
substrate |b§q§rof@¥t ﬁa? "%i%ﬁ 'getsia istgﬁﬁsitgd ‘%ﬁP 8"8§tt% t %nstant
vol t age t hecwnenieldenmswhnghf bs Ipssa’sng hed thenck rfiorsa parttoglaepaghtand il m
increases Uitri¥e $0 {B‘?oﬁ’fy‘t’ibné’ﬁgﬁsﬁe‘ 961 GaSHch V¢ psBedl 1k grPl oy an

initial current er - squar e f oot Ich typically

cor r espondscanstaft Vﬂitﬁgﬁl t’\PoF'!'é"@étoPaslsManEé?? Psathe Shicknessafi Ebg |y t he
“deposi tion deposied eﬂmimﬁelasbe uneiplagt edne/\/pbfnm depdsotmdceisea.doome 2

of "hi gher AR g G ef P 40 currnt lns 81, 5B 0P ol € s B O e
filmmay notqueee doasrwhdabl ‘nynipaﬂm conrespondst to taniyi ti ahvol bagehnof deposi ti on
of gas cont@ighi 219 £6€30 %i '(I;y:Lfcaﬁ}) %h@%f%?%joﬁ @l“‘i:ﬂé'%‘iiﬁ 31! ger
initial Curéd%%%eéﬁ%”&iéhin a period ofeggout éaminuteézreThe applicagionyof '

higher 1nitiai voitages and hence the passage of higher current

densities may be disadvantageous in that the deposited film may not

be clear and in particular that it may lead to the deposition of gas

containing resin films. If this_probiem is encountered a lower

%@ tial current'density should befemplqyed.-'where'a relatively

thick deposit of resin is desired the current density can be

maintained by increasing the applied vo]tage during the deposition

as necessary. We prefer not to apply voitages of greater than 50

voits in order to minimise the 1ikelihood of those d1sadvantages

occurring. If the voitage appiied is reiativeiy small the rate of

deposition may be reduced to an unacceptabie 1eve1.

_Since the?quaiity of the fiim is affected hy the conditions under
which it is deposited any assessment of the suitability of a
_particuiar resin for use according to the present invention must be
_re'lated to the conditions employed for its deposition. If the
faults in the film are not too serious it may be that adjustment of
the conditions under which the dep051tion 1s effected e.g. a
variation in the yoltage appiied may produce a satisfactony product
and render that particuiar resin useful according to the present
invention. ' B ) | |

The resin bath is typica]ly acidic in character and is neutralised
with an amine such as triethylamine and is suppiied as a solution of
the salt in a water miscible organic solvent. Iypical solvents
include the lower alcohols e.g. butanol propanoi and ethanol and



Ks
thick.deposit of resin is desired the current density can be naintained by
I ncreasing the applied voltage during the deposition as necessary. W
pref & _not to apply voltages of greater than 50 volts in order to pQi m se..
the likelihogod of those di sadvantages occurring. If the voltage a .,'
relatively small the rate of .deposition may be reduced to an unacgdgfabl e
l evel. Since the quality of the filmis affected by the conditions under
which it is deposited any a \Bsessnent of #he suitability of a particular
resin for use according to t he present invention nust be related to the
condltlons‘énployed for its depositi on. |If the faults in the filmare not
too serious it may be that adjustnent of the conditions under which the
deposi tion i aliefif echad adcghols &.37.i Bitoxpetianohe vol tage applied may produce
a satisfactory product and render that particular resin useful according to
the present invention. The resin bath is typically acidic in character and
i s neutral i sEhe wieshn dathni heonvanieatiyt foenady by ddingiad appropphitieed as a

solution Of Lt lof Juéh ¥ ‘H%@éfd“s&ﬁiﬁbﬁ & Qefé saelmet to Fy Eal sol vent s

i ncl ude the ["ower al ang| ropano nol 4 al kyl
et her al cohoFBSR?“Q? Oyt B&?@Pﬁgﬁﬂl 3 mfer&wncmsais "@B \‘eﬁ] ¥ formed by

?gd} ggmag gﬁwé?r’g: of sodiiagit i Tyo GimablGh condedrativnl of :r@@iﬁ mmew@auefg(ngt er
wei ght of soliﬁ%ié'atgo‘g g ﬁtﬁé&&\,@ﬁ’c@ﬁ gfﬁiﬂ%ﬁ qggﬁ? &ﬁﬁ %d‘é% He (;a%/e
of deposi ti ononcenaratinaceBt dkrease ke, vidossty tofothe dath tooncentration
Wi 1T ner easgniep¥apieCsiveisOf heCrédnbdths preferably comprise a water
miscible organic solvent which {s preferably the solvent in which
the resin is dissolved. The bath will preferably comprise from 1 to
10% by weight of such a solvent, which may conveniently be-provided
by adding the resin to the bath as a solution fn such a solvent.

The bath may also contain other conventional additives such as flow
control additives, e.g. decanol. The composition of the=bathyis
preferably monitcred'dur1ng its use and'adjusted if necessary. For
example the pH should be maintained at a value appropriate to the
particular resin and the concentration of solvent and solids content
of the bath should be majntained within the preferred ranges. We .
have discovered that the addition of small gquantities of a wetting
agent assists the deposition of an even film of resin and the
addition of such agents to the resin bath represents a preferred
aspect of the invention. Any anionic or preferably nonionic wetting
agents may be employed normally in minor quantities e.g. from 10 to
200 ppm by weight of the bath. Examples of suitable wetting agents
include nonyl phenol ethoxylates and. fatty alcohol ethoxylates.

The substrate is preferably prepared for the deposition step by
cleaning and rinsing in two stages, first with water and then with
an aqueous solution of a solvent, which is preferably the solvent
which is present in the resin deposition bath. _ - -

The resip cdating is cured in the normal way although the coated
substrate may be subjected to further treatment e.g. a dyeing
process as hereinafter described prior to the curing. Typically



unacceptable | evel s. The resin baths preferably conprise a water m scible

oroanlc solvent which is preferably the solvent in which the resin is _

S8l ved. The bath will preferably conprise from1 to 10% by wei ght of -

B sol vent, which may conveniently be provided by adding the resin to

tke bath as.a sol ution in such a sol vept. The bath may al so contain other

conventional additives such as flom/co%trol additives, e.g. decanol. The

conposition of the bath is preferably nonitored durlng its use and adjusted

i f necessary. For exanple the pH should be naintained at a value -4

appropriate to the particular resin-and the concentration of sol vene#and-

sol i ds condepénding upbe thet hesimosystemecuringt bs refflectiedhbyn stbvei ngr eterred

ranges. t fm@ﬂf n L.es of a

wetting aggh]?‘yas&t::etﬁ‘gX'e#%leg Qag tf@néggggﬁe&/@n hku#“?egdn tg’md the

addi ti on oR0@%oh ¥eydatrott bowmrr@smﬁdﬁatm HegofseeRis systems awhiell. aspect of

the 1 nvent iypg. cupail e BL£Tide g{es@rgé,@@ab{%enpﬁ@gw wetting agents may be

enpl oyed nornmally .in-mnor quantities e.g. from10 to 200 ppm by wei ght of

the bath. Exanples of suitable wetting agents include nonyl phenol

et hoxyl at eTheméchartiical aﬂmpén&ieet ob theatieed Tilm mapder tésted sugingf @r abl y
repared f | n | two stages,

i ror v thAEtely SFARDy saOhiigils LR AN Conligtl) dgptiRerfl D S\ SO0 o

pref er abl y teghniguesientAmgnget the W@@enﬁeqhmqm whichnaee ysed tarénabat h.

subst ot NAFRSS GstugMcHlrict 18 T VOV MEtness Rue skbusiad ﬁiess as
her ei naf t ef® @SPP%BJH ?)rqe r&[ Gsfﬁrtagﬂr‘l"ﬂ&g ﬁ%ﬂi"ﬁ%ﬁ %rks d‘é 0%8'5 & upon
the resin sy]steut\ cegiis bances teftf earmdbyustbgvruhjping the surface with a

cloth soaked in solvent under standard conditions to ascertai.

whether the film is solvent resistant or a brittleness test carried

out by bending the substrate to a preset degree in order to -

ascertain whether the film cracks. As noted above the precise

praperties which are acceptable will vary with the intended use of

the substrate. An imperfect film will normally exhibit markedly

inferior propertwes in one or more of these tests. - :

'The deposited: film of resin is-preferab1y rinsed free of &dherent
resin solution immediater after the deposition step. Again this
operation is preferably carried out in two stages using firstly an
aqueous solution of a water miscible solvent which is preferably. the
solvent which was~pre§eht in the resin bath, and secondly deionised
water. We discovered that this rinsing step is surprisingly
advantageous in that it appears to even out the film of uncured
resin and may remove minor imperfections in the resin film. The
first rinsing solution preferably contains from 0.2 to 10.0% by
weight of the so]vent which was present in the deposition bath.

The novel processes of the. invention find particular app11cation in
' the formation of evenly dyed coloured resin coatings upon metallic
substrates. Since the coating is clear and is deposited evenly over
the surface of the substrate dyeing can be achieved using
conventional dyeing techniques. Thus dyeing may be carried out by
the incorporation of a suitable water soluble dye into .the solution

__”5‘.: .



el evat ed tenperatures e.g. 100 to 2500C and nore usually 150 to [ERR]. W
do not ‘however exclude the use of resin systens which are curable outside’

thesgwyenperature ranges. The mechani cal properties of the cured fil1fFma)
be*teSted using a variety of known techniques (which are commonly

destructive technlques) Anongst the common techni ques which are used _
har dness test using pencils of varying hardness under standard conditions
in order to ascertain which hardness nmarks éhe surface; a sol vent

resi stancestest carried out by rubbing the surface with a cloth soaked in
sol vent uridér standard conditions to ascertain whether the filmis solvent
resistant or a brittleness test carried out by bending the substrate to a
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resin bath, and secon di scovered that this ri nsiq
m

step is surprisi F@W”%W&ﬁt’@éb%ﬁ@?nﬂ’mﬁf reguinescihes PF?)‘”é\?%’h ofu? $epary

of uncured resineadid FR% FerTe¥éh myaq,ihitﬁpﬁgrt@cﬁel gégd.in the resin film The
first rinsing solution preferably contains fromO0.2 to 10. Q% by wei ght. of

t he sol vent which was present in the deposition bath. The novel 1processes
of the inventionEXamptiepaftsuikhble dpes ifontusenin dyefag the mesincoatingseary

dyed col oured regjjie 'r uHP@%a?ﬁ%%Eé th?é#%?ﬁ%%%u@d”@@t%h? fiating is
clear and is dep05| te over e_surface bstrat e dé/el ng can
be achi eved usi ngo utlon. Examp es of usefu‘l dyes are certa ' azo dyes and certatn

methine dyes.

™The processes of the present invention are also valuable as a step
in the'production of a treated metal substrate wherein the substrate
is electroplated, coated with resin and dyed. Since_aTl these
procedures are carried out by immersing the substrate in an aqueous
‘liquor the substrate can be mounted on a single jig and moved from
one bath to another thus facilitating the operation of the
production Tine because there is no necessity to rejig the substrate
between the individual stages in the production process.

The invention is illustrated by the fo_ﬂowi ng examples:-

Example 1

A cast brass component was cleaned and electroplated with nickel
until a surface layer of nickel of 8 microns thickness was formed.
The plated component was rinsed firstly in defonised water and
secondly in a 0.5% aqueous solution of 2 butoxyethanol containing
0.5 gms/litre of paint solids whose pH- had been adjusted to 8.0 with
triethylamine.

The compdnent was then immersed in an aqueous liquor containing 80
gms/1itre as solid of a polyester/acrylic resin (as a 67% by weight



_ conventlonal dyei ng techni ques. Thus dyeing may be carried out by the
|n'orporat|on of a suitable water soluble dye into the solution 6 of -t he
;RYrior to its deposition onto the substrate; by dyeing the uncured .
fed resin coating in an appropriate dye bath and subsequently cur
d¥ed resin or by dyeing the cured resin coating in a suitable dye bath.
The preferred nethod is to dye the ug cured resin with subsequent curing of
the-dyed resin since the latter nethdd requires the dyeing to be carried
out at elevated tenperatures whilst the fornmer requires the provisieh of a
-separate resin bath for each dye which is to be used. Exanples of suytable
dyes for use in dyeing the resin coatings are those water sol uble basic
dyes whi solfds rsodotiom ofl restnoits butoxyelthdradd. Bxaobtage of 20seblds dyes are
certain 0 f e present
I nventi O%ﬁgrgﬁ’@ﬁggn@rs% ﬁaégggas?tbgg?%'p)éﬁétﬁ?m 3u§€%§§§%% & ?reat ed net al
subst r at stahelessnsteed sathodeat A fé“&l"@ct‘@iﬁ[ﬂl a @Pr@’ﬁdﬂéeﬂm“t mi¢nsosn- and
dyed. Si %ecmésstb@meﬁ 69RRAUGRT BE wholé isuprasd oPYthe eBhpIneAt! he substrate
in an aqueous |iquor the substrate can be nobunted on a single jig and noved
fromone bath to another thus facilitating the operation of the production
i ne becaiheecdé'bedecmonmmaaesrsims;dtﬁrse]y dnt o). SUbstIusien: hﬂa\,een t he

i ndi vi du o] strated
byt e B A3Rand), EBReARPHY Y BOGn)RER By e AN ool Ml oS
and el ect’qespléﬂieldteﬂ ttn ik with mrﬂethyéwef,aéadls@yendlcyf inidgienisegd 8 nicrons
thi cknesgabes dont&ffing 200 mg/1itre of an ethoxy1ated nonyl phenol

surfactant.

The rinsed, coated component ;as {mme: sed in an aqueous dye solution
. (Defonised water containing 1 gm/1itre of SANDOCRYL GOLDEN YELLOW B-
RLN DYE, 9mis/litre of glacial acetic acid, 1gm/1itre of sodium
acetate to which was added 5%v/v of 2: butoxyethanol) maintained at a
temperature of 250C for a period of 1 minute.

The dyed coated component was rinsed with water and then with a 1%
v/v aqueous solution of 2 butoxyethanol adjusted to pH 8 with
triethylamine. : :

The clean component was then stoved at 1609C for- 20 minutes which
completely cured the resin. A dyed coating of excellent clarity was
achieved, showing no colour variation across the component which had
the appearance of a lacquered brass plated component.

Example 2

Three identical substrates whose surfaces were of freshly plated
bright nickel; freshly plated bright cyanide zinc and cleaned brass
respe*tively were ‘treated and coated with the lacquer used in
Example l,according to the procedure set out in Example l.-- The
substrates were stoved and their appearance compared with the
fo]]owing results -

2t



pa1 nvol1ds whose pH had been adjusted to -8.0 with triethylamne. The *
corrponent was then imersed in an aqueous |iquor containing 80 gns/ i tre a
solid of a poI yester/acrylic resin (as a 67% by wei ght 7 solids solution
of resin in butoxyethanol). A voltage of 20_volts was applied for-30
geconds between the conponent as anode -and 8 stainless steel cathode. A
filmof resin of approximately 4 microns thickness was deposi ted over the
whol e surf=fe of the conponent. The coated conponent was rinsed firstly in
a 0.5% solution of 2- butoxy ethanol containing 0.5 gns/litre of paint .
sol i ds whose pH ‘Hmjnbekai ply tedt substoat®. Dadviat hleari Eauhfl frdenéilmaafl secondly
| del oni sed vt giorofiathly RInFARNITAH kRO vy HRNTLEY 68 theulrrabenol
surfactant. The. r| P SEd Coht eg conponent was imersed in an aqueous

sol ution (Deionitheredft er containing 1 gnlitre of SANDOCRYL GOLDEN YELLQN .
8- RLN DYE, 9mis/litre of glacial acetic aC| d, 1gmlitre of sodi um acet at e
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wi t h-wat er and then with a 1% v/v aqueous soI ution of 2 butoxyet hanol

adj usted to pH 8y pv\# 'sﬁl;{%%@%"ﬁg coatBd & gﬁgpqr@p@emc% fhii&hesoved at

1600C for 20 m nu tely cure resin coating of
excel l ent clari tyhmd SOMe| &;ﬂ'@& @h&b\? ryrfacec of die %‘&}’Stﬁﬁ%ﬁ“%éﬁ’%s t he

conponent’ whi ch gfgldiness in the film.

Thé pl ated conponent was rinsed firstly in deionised water and secondly in
a 0. 5% aqueous sol ution of. 2 butoxyethanol containing 0.5 gns/litre of '
QO



the appear ance of a lacquered brass plated conponent. Exanple 2 Three
e cal substrates whose surfaces were of freshly plated bright nickel,;

y plated bright cyanide zinc and cl eaned brass +espectiVvely were \“,
d and coated with the |acquer used in Exanple 1 accorﬁﬂﬂb to the

procedure set out in Exanple 1. The substrate m“‘ﬁ“‘“ﬁ their

appear ance conpared wi.th the foIIomAnQQresuIt “ml pl at ed
substrate had a clear fault free film of approxﬂnﬁtely m crons thickness
evenly deposited on the surface thereof. The zinc plated substrate~showed
sonme bl ackening in patches. The brass substrate was coated to onIy!ﬁtC)Z

m crons thpcigmgss, showed sonme attack on the surface of the substrate and
sonme cloudrmess inthe film: 9 CLAIM5S 1. A process for the production
of a clear filmof an anaphoretlc resin froman aqueous resin-bath upon the
surface of 1a mepeddess '&'ﬂ‘bﬂlé epi*eddtxtimi &ftaaﬁeansﬁﬂmm‘f ahianapharethar act eri sed

[ that the SYLERP bl 0GRbE AT E R ol B SEVRCE LGS Rlsaf LT M U

the resin is I esi 0SS resin bath is
bel ow that at sWhstEnatenty eéeﬁﬁwdwsnmmwniqhms characterised in that

the surface is formed from nickel, stainless steel or aluminium,

the resin is a clear resin and the voltage applied across the
resin bath is be1ow that at wh1ch the depos1ted resin film

produced contains any s1gnif1cant amount of trapped gases.

2. A process according to claim 1 characterised in that the surface
is formed from nickel or stainless steel.

3. A process according to either of the preceding claims
characterised in that the substrate is formed from a metal other
than rickel, stainless steel or aluminium onto the surface of
which a layer of nickel, stainless steel or aluminium has been
deposited.

4. A process according to claim 3 characterised in that the surface
layer has a thickness of at least 2 microns.

5. A process according to any of the preceding claims characterised
in that the resin is selected from the group comprising acrylic
resins, polyester resins and modified alkyd resins, epoxy resins
and combinations of these resins.

6. A process according to claim 5 characterised in that the resin
is an acrylic or an acrylic/modified polyester resin.

7. A process according to any of the preceding claims characterised
in that the deposition is carried out by making the substrate
. anodic¢ in a resin-bath. -
8. A process according to claim 7 characterised in that the resin
bath comprises a minor proportion of a water miscible organic
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produced contains any significant amount of trapped gases. 2. A process
according to claim1l characterised in that the surface is formed from

nigkigl ;or stainless steel. 3. A process according to either of the ™ -
preceding clains characterised in that the substrate is forned froml'

other than rickel, stainless steel or aIun1€|un1onto the surface of wRiiclr a

| ayer of. nickel, stainless steel or alum ni'Um has been dej

process according to claim3 characterised in th e surface has a
t hi ckness of at least 2 mcrons. 5. A process acc Sﬂﬁ

precedi ng “s¥'ai s characterised in that the resin i e .group
conprising acrylicsob&nts, pol yester resins and nD ed alkyd resins,

epoxy resins and conbi nati ons of these reS|ns 6. A process accordlng to
claim5 characterised in that the resin an lic or

acrylic/nodi fi et pblRrOseEs aceanding o C]ﬂ?iﬂr%c@%a Eb?e@r ey W‘Bta‘ﬁ'? #1verk
precedi ng cl ai ns clilgrb@(tb;@rertﬁmbll n that the deposition is carried out by
maki ng the substrate anodic in a resin bath. 8. A process according to
claim7 characterised in that the resin bath conprises a ninor proportion
of a water m scidbl & progass @ccordiog ol amnof dlaims gr @@@sghmberdusng o claim

8 characterised inghd@ind h@s?@'b&@ﬁ“cohﬁaitﬂitQWﬁim@%ett%’% RE.0CeSS
according to any of claims 7 to 9 characterised in that the resin bath

contains a nonionic wetting agent.
11. A process according to any of claims 7to 10 characterised in

that a voltage of from 20 to 30 volts is applied across the
resin bath.

12. A process according to any of the preceding claims characterised
in that the deposited film is rinsed immediately after the
deposition step.

13. A process according to claim 12 characterised in that the film
is rinsed firstly with an aqueous solution of a water miscible
solvent and secondly with deionised water.

14, A process according to claim 13 characterised in that the
solvent used in the rinse step is that which was present in the
resin bath.

15. A process according to any of the preceding claims characterised
in that the coated substrate is subsequently dyed using a basic

dye.

16. A process according to claim 15 characterised in that the coated
substrate is dyed by immersing it in a dyebath before the resin
is cured.

17..A process according to any of the preceding claims substantially
as herein before described with reference to the foregoing
examples. '



11. A process according to any of claims 7to 10 characterised in that a

voltage of from?20 to 30 volts is applied across the resim bath. 12. A" -
pr ss according to any of the preceding clains racter ed in that K_g
d ted filmis rinsed imedi ately after depo ep 13. A

pr s according to claim 12 characterised snis rinsed
firstly wwth an aqueous sol ution of a]water\&ﬂ&B solvent and secondly
with deionised water. 14. A process accordi ccl'aim 13 characterised in

that the solvent used in the rinse step is that which was present im.the
resin bath. 15. A process according to any of the precedi ng cl ai e
characteri - aLe i ' sing a
basi c dye. §§'6 g?g '&’E%E%tgeo%d& e§b‘{7§§'ﬁ@jceed anfcgg ergrclc}s‘ré@%?dt#hat the .
coat ed subst r &me ofsttug'meggmmmra Phg it in a dyebath before the resin is
cured. 17. A process according-to any of the preceding clains substantially
as herein before described with reference to the foregoi ng exanpl es. 18.
A coat ed substrate wherever produced by a process according to any of the
precedi ng cl ai ns. .
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