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COMPLETE SPECIFICATION • 

Improvements in or relating to Aimninium Artlcles having an 
Electro-Deposited Resin Surface Coating of High.DW"ability. 

We, HoNNY KASEI KABUSHIKI KAISHA. 
(HONNY CHEMICAIS Co., LIMITED), a 
Japanese body corporate, of No. 8-6, 3 
chome, Hiyoshi-cho, Nagata-ku, Kobe-shi, 

. S Hyogo-Ken, Japan, do hereby declare the. 
invention, for which we pray that a patent 

. may be granted to· us, and the method by 
which it is to be performed, to be particu­
larly described in and by the following state-

10 ment:- · · 
This invention relates to methods of treat­

ing aluminium to provide aluminium articles 
having a surface coating of high durability . 
. Hereinafter, tile term "alumite" is used 

15 to denote aluminium having an oxidised fihn 
on its surface. 

Processes are known for oxidising alumi­
nium anodically in an electrolyte, such as 
oxalic acid, sulphuric acid or chromic acid, 

20 in order to produce a corrosion inhibiting film thereon. These films comprise 
film thereon. These films comprise -y-Al 20 3 
and have a porous surface immediately after 
the electrolytic oxidation and are normally 

. 25 treated with steam at 4 to S atmospheres 
pressure for between a half and one hour to 
close the pores therein and tum the film into 
-y-AlaOa. H20 (Boehmite). 
· However, it is generally not possible to 

30 close every pore of the porous film of 
-y-AlaOa in such processes, and on in­
spection open pores· are found st.ill to re­
main. Therefore, if acids, alkalis or other 
corrosive chemicals come into contact with · 

35 ·the surface of articles made of such alumite 
the chemicals may penetrate through the 

[Price4s. 6d.] ...... 
F'/i:.:2- L;.)p, 

film and corrode the aluminium. Thus; the. 
alumite. which has a surface coating never 
completely free from defects, exhibits poor 
resistance to coi:rosion. . . . · 40 · . 
. According to the present. invention· 'there 

is provided a method of treating an alumk · 
nium article, which comprises oxidising the 

·surface of the aluminium article to form a 
porous oxide film thereon, contacting the 45 " 
porous film with an aqueous dispersion, · .. 
emulsion or solution of a resin, electro-·· · · · . 
depositing the resin on the porous film, and · 
curing the resin adsorbed on the porous 
film.. SO 

Thus, a continuous resin film is .. formed;-- ··· 
either by adsorbing a thermosetting resin · 
with excellent chemical resistance into the 
pores, which usually number approximately 
60 to 800 per square micron, of the oxide SS 
film, preferably immediately after the pro­
duction of said film by electrolytic oxidation, 
or by covering the film surface with a thin 
resin layer and heating the coated material, 
for instance in a furnace to carry out the. 60 · 
cross-linking reaction of the adsorbed· or 
adhering thermosetting resin. 

Thus, this invention has succeeded in re-. 
markably advancing the operational effi­
ciency as compared with the conventional 65 
process of closing pores by the use of a 
steam or boiling water treatment, and pro­
vides alumite having excellent corrosion re­
sistance and· electrical insulating qualities . 
without loss of the good appearance, the 70 
smoothness and the other valuable qualities 
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:;'/ · possessed by aJumite produced by the con- organic acid, for example acrylic acid and 65 

· ventional processes. . mcthacrylic acid, and styrene. · . 
~ The film produced on aluminium in the The above-mentioned thermosetting acry-
\.. '.lroccss of this invention 'is fundamentally · Jic resins may be made by heating and . 
5~iffcrcnt from one produced by simply coat- stirring a mixture consisting of .organic sol- · · 

ing art aluminium oxide lilm with a solution vents such as m~thanoJ, ethylene glycol 70 
of a water,solublc resin or an aqueous solu- · monoblltyl ether and/or cyclohexanone, un-. 
tion of an cmulsive resin immediately after sat.uratccl organic acids such as acrylic acid, 
electrolytic oxidation by a conventional mcthacrylic acid and/or malcic anhydride, 

10 coating process, such as spray-coating or a cross-linking vinyl monomer (as defined 
dipping, in that the resin grains arc moved above) such as rnethyJol-acrylamide and/or 75 

· electrically ·and adsorbed on the oxidised mcthylol mcthacrylamide, a polymerizable 
film. . · vinyl monomer (as hereinabovc defined) 
. With this invention, such even resin films such as styrene and/or acrylic acid ester, 

lS can be provided as were not readily pos- polymerization catalysts such as benzoyl • 
sible to manufacture using a conventional peroxides and/or lauroyl peroxides, and 80 

. coating process and products can be ob- polymerization regulators such as dodccyl · · 
taincd which have a peculiar feel not usually mercaptan and/or carbon tetr.achloride, to ·· 
possible to obtain by using a conventional c~rry out polymerization, thereafter neutra-. 

20. coating process. In addition, if a water lizing the product with, for example, an 
soluble resin having a small molecular dia- aqueous solution of ammonia and/or tri- 85 
meter is U$ed. it is possible to permeate the. ethylamine to make the resin soluble in 
resin grains electrically into pores of the water. . . . . 
oxidised aluminium to obtain a resin film Thermosetting resins composed of alkyd .. 

· · 25 in contact with substantially· the whole of resins and water-soluble melamine resin ob- · 
the area of the oxidised film. Thereafter, tait1ed from hexamethylol melamine hexa- ·•. 90 
when the resin is set thermally, in the pre- alkyl ether, may be obtained by mixing a 
sence of water and ammonia or amines con- water-soluble melamine resin at a tempera- . . 
tained in the aqueous dispersion, emulsion ture of from room temperature to 100°C 

30 or solution of the ·thermosetting resin, the with an alkyd resin modified with a fatty .· 
structure of the porous oxidised film is acid, the alkyd resin having an acid value 95 · 
changed from y-Al 20 8 to y-A1 20 8 • H20 ·of from 10 to 80 and an oil length of from . 
(Boehmite). Thus, the pores of the oxi- zero to 80%, and being obtained by heating 

35 

dised film are closed entirely. a mixture consisting of (1) a saturated or·. 
When water-soluble resin particles of unsaturated aliphatic acid, (2) . ethylene . 

small diameter are adsorbed electrically into . glycol, glycerol, polyethylene glycol, other 100 
the pores of the oxidised film, the pores will polyhydric alcohol or an epoxide, (3) adipic 
be filled with the resin grains. Therefore, acid, sebacic acid, maleic anhydride or 
the film will exhibit better corrosion resist- other polybasic acid or anhydride, and (4) a. 

. 40 ance and will be smoother than can be pro- small quantity of cyclohexanone, toluene or 
. h other organic solvent. 105 

vided in a similar process m w ich a Alternatively the thermosetting resin may 
thermosetting film is baked on the surface be obtained by mixing a water-soluble mel­
and unfilled- .pores still remain. amine resin and an alkyd resin from the 
. . The thermosetting resin used in the pre- ester exchange process, the resin being ob- ·. 

. 45 . sent invention may, for example, be an tained by esterifying a mixture of dehydra- 110. 
acrylic resin, such as acrylic acid resin, an ted castor oU, an above-mentioned poly­
acrylate res.in or acrylamide resin, or a re- hydric alcohol and a small amount of an 

· action product or a mechanical mixture of ester eXchanging catalyst such as caustic 
an alkyd resin and' water-soluble melamine· potash, and thereafter esterifying also an .. 

50 resin· or of a vinyl-modified unsaturated · above•mentioned polybasic acid or an- 115 
alkyd resin and a ·water-soluble melamine hydride. · . 
resin, the water-soluble melamine resin be- .. Thermosetting resins consisting of a modi-

. mg obtained from ; hexamethylol melamine · fled acrylic resin and a water-soluble mel-. 
hexaalkylether. The vinyl modified ·. un~ amine resin, obtained from hexamethylol 

SS saturated alkyd resins are made by the poly• melamine hexaalkyl ether, may be obtained 120 
. : merization of a vinyl monomer with an by polymerising by heating and stirring a 
· · alkyd resin composed of an unsaturated oil mixture consisting of organic solvents such · 

. : ... ·or fatty acid. Herein, by the term ·:vinyl as . methanol, ethylene glycol mono butyl 
·•·· .· monomer" :is meant a monomer havmg a ·ether and/or cyclohexanone, unsaturated 

60 vinyl .. group (-CH=CH2) in the molecule, · acid~ such as acryJic acid and/or meth- 125 
such as an acrylic ester, for example methyl acrylic acid, a ·vinyl monomer (as herein-.· 

. acrylate and ethyl acrylate, a methaerylic above defim:d), such as styrene and/or 
ester, for example methyl methacrylate and acryJic acid ·ester, a cross-linking vinyl 
hydroxyethyl methacrylate, an unsaturated monomer. if · necessary, such a:s methylol 
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acrylic ami<je or glycidyl methacrylate and bi weight is normally used. The b~st 're~ · 
. polymerizatton catalysts and/or pol.ymeriza- suits arc obtained when usinl! it conccntni.-
. tion regulators. thereby obtaining a modified tion .of resin of from 5 to 20% by wCight 
acrylic polymer; mixing said · modified ·:and by regulaling the voltage and thp initial. 
acrylic polymer with a water-soluble mel- current density within a sarc and economical 70 .. 
amine resin. which is obtained from hexa~ · range~ · . 
methylol melamine hexaalkyl ether and . ·In the process of the present invention; it 
heating at a temperature ·under 100°C; . i_s · preferred to wash the porous film. of 
·making it soluble in water by neutralizing . aluminium oxide with cool or hot water 

10 with. for example. an aqueous solution of immediately after electrolytic oxidation of ·75 
ammonia· and/or triethylamine or by treat- the aluminium, to dip it in a bath of the 
ing the acrylic polymer with, for example, above-mentioned resin solution together 
alllmonia: and thereafter mixing with water- with another electrode, to apply direct cur· 

15 
soluble melamine at ambient temperature. rent between the aluminium article and the· 

A thermosetting vinyl modified unsatu- electrode to adsorb the resin 011 the porous ·· 80 
rated alkyd resin may be obtained by dis- film electrolytically and to thereafter cure 
solving an unsaturated alkyd resin in the adsorbed resin. 
methanol, ethylene glycol-monobutyl ether If it is desired to colour the porous film 
or other suitable organic solvent and per- of aluminium oxide. a dye stuff may be ad-

20 forming a graft copolymerization with a sorbed into the porous film of aluminium 85 
mixture consisting of unsaturated organic oxide prior to the adsorption of resin there- .. 
acid(s) ·such as acrylic acid and/or meth- on, or there may be added a water paint to 
acrylic acid, vinyl monomer(s) such as the resin dispersion. emulsion or solution in 
styrene. methacrylic acid ester and/or. an amount large enough to colour the said 

25 acrylic acid ester, cross-linking monomer(s) resin dispersion. emulsion or solution. Thus, 90 
such as methylol acrylic amide if necessary. products coloured as desired and smooth to 
and peroxide polymerization catalyst(s) touch can be provided. In addition, if heat 
and/or polymerization regulator(s). and resistant dyes or pigments are used as color- · 
thereafter neutralizing the thus obtained ants, the colour of the product will be 

30 vinyl modified unsaturated alkyd resin with thermally stable. 
an aqueous solution of ammonia, for ex- Furthermore, there are cases where it is 

95 . 

45 

ample, to make it soluble in water. desirable to heat the resin dispersion, emul-
Furtber, with. regard to the resins coni- sion or solution to a temperature of from .· 

posed of vinyl modified unsaturated resin(s) 30°C to 50°C., which heating of the resin 
and water-soluble melamine resin(s), ob- dispersion. emulsion or solution makes the 100 
tairi.ed from hexamethylol melamine hexa- resin grains . therein move more freely and 
alkyl ether, the thermosetting resins may be makes then1 more readily electrically ad­
obtained by heating and mixing the fore~ sorbable. In some cases, if the resin dis­
going vinyl modified unsaturated alkyd persion, emulsion or solution is not heated 
resin(s)" with said-water-soluble melamine it is impossible to adsorb the resin electric- 105 
resiri(s) at a temperature below 100°C, and ally because the pH value of the solution 
making it soluble in water by neutralizing it rises owing to the accumulation of ammonia,· 
with. for example, an aqueous solution of amines or other additives which are neces-
ammonia; or they may be obtained by sary to render the resin soluble in water or · 
rendering the said vinyl modified unsatu- to stabilize dispersion or emulsion while the 110 
rated alkyd resin(s) soluble in water by resin bath is used continuously. Therefore, · 
neutralizing with. for example, an aqueous it is advantageous to heat t!:ie dispersion, 
solution of ammonia, and thereafter mixing emulsion or solution, whilst not disturbing 
it with the water-soluble mefamine resin(s) its stability, to maintain its pH value by 

50 at ambient temperature. · evaporating off excess ammonia and amines. 115 
· In the foregoing operations, it is n~ssary The resin electrodeposited. on and in the 

to select the optimum content of unsaturated oxide film in the mannei mentioned above · 
organic acids in the vinyl resins or the are baked ·at a temperature sufficient to . 
optimum acid value of the alkyd resins accu- cause cross-linking of the thermosetting 

55 rately. . . resin(s). Usually, a suitable temperature is 120 
. Resins for electrodeposition normaUy from 100° to 250°C, but a temperature of 
'have a muddy white emulsive appearance from 120° to 160°C is preferred, for a 
and are useful to regulate the thickness of period of from 10 to 60 minutes. · 
the resin film and the surface condition of . The invention as further illustrated in the · 

60 the obtairied alumite pi;oducts. following Examples,· in with all parts are by 125 
In preparing a dispersion, emulsion or weight unless otherwise specified. 

solution of the thermosetting resin, the con­
centration of the resin is selected depending 
on the conditions to be· employed,· but a 

. concentration of resin of from 3 to 40% 

EXAMPLE 1 
After de-greasing and washing, an alumi- · 

· nium plate was anodically oxidized· ai 20°C · 
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for one hour by using ,an clcetrolytc contain­
ing 15% of sulphuric acid and a direct 
current of 1.5 A/dm2

• . 

::r' ;· Thereafter, adhering electrolyte. was 
:i-...washcd off the aluminium pJate. Products 
· with an oxide film produced as in this Ex­

ample were employed in the following Ex­
amples. 

EXAMPLE 2 . 
10 Into a reactor equipped with .an agitator, 

a thermometer and a reflux condenser, 42.5 
parts of ethylene glycol monobutyl ether and 
44.5 parts of methanol were fed and heated 
at 70°C. Whilst maintaining a reflux tcin-

15 perature of 70°C, 5.5 parts of methacrylic 
· acid, 25 parts of ethyl acrylate, 44.5 parts 

of methyl methacrylate, 5 parts of styrene, 
1.5 parts of benzoyl peroxide and one part 
of dodecyl mercaptan were mixed. together 

20 and then added to the ethylene glycol mono­
butyl ether and methanol in the reactor to­
gether with 20 parts of methylol acryl­
amide, in five portions at half-hourly inter­
vals. The reactants were then heated and 

25 agitated for four hours under reflux at the 
same temperature. After the conclusion of 
the reaction, the contents were cooled to 
60°C The acid component was neutralized 

· with 28% aqueous solution of ammonia, 
· 30 and the reaction product was diluted with 

water until the solid matter content was 

cooling, 222 parts of phthalic anhydride and 
50 parts of cyclohexanone wen· : 1ded and 65 
cstcrillcd at a temperature of between 180 
and 210°C to produce an alkyd. resin with 
an acid value·of 50. To 100 parts of .alkyd 
·resin, 40 parts of ethylene glycol monobutyl 
ether were added. Then, it was Dcntralizcd 70 · 
with 28% aqueous solution of ammonia and 
·diluted with water until solid matter con- · 
tent became 30% by weight. ln this way. 
a resin solution, entirely soluble in water was . 
obtained. The.. solution was mixld with a 75 . 
water-soluble melamine resin· obtained from · 
hexamethylol melamine hexaalk.yl ether· 
(made by the Nippon· Carbide Company) at · 
a ratio of solid matter content of l.: 1. The 
mixture was. diluted with water up to 15% 80 
. of th~ gross solid matter content to make a 
resin solution for electrodeposition.. There- ... 
after, electrolytically oxidised aluminium ob- · 
tained ·as in Example 1 was treated ... ith a · 
direct current at a voltage of SOY and an. 85 · 
initial current density of 400 mA/dm2 for 
one minute in the above resin solution in the 
manner similar to that used .in Example 2. 
After being taken out from the resin solu-
tion and wash.ed lightly to remove adhering 90 .·· 
exce8S resin, it was baked at 130°C for half · 
an hour. The cross-linking reaction of the 
resin adsorbed on the surface of the oxide _ .. 
film -was ·can·ied out during the heating. . 
Thus a continuous. resin film )Vas formed. 95 

. . 30% by weight. 
Thus obtained was a- water-soluble resin .. ExAMPLE 4 

35 
solution which is dilutable with water freely. Into a reactor equipped with an agitator, 
This resin solution was diluted with water a thermometer and a reflux condenser. 50 
·until the solid matter content was 10% by parts of ethylene glycol monobutyl ether and 
weight and a resin solution for the electro- 37 parts of methanol were fed and heated 100 
deposition was made therefrom. under reflux. To the reactor, a mixture of · 
· The electrolytically oxidised aluminium .5 parts of acrylic· acid, 5 parts of hydroxy-

40 obtained in Example 1 was dipped in the ethyl acrylate, 20 parts of ethyl acryl;;te, 45 
above-mentioned resin solution maintained parts · of methyl methacrylate, 5 parts of 
at 25°C a~d was made an anpde for a . butyl acrylate, 1.5 parts ·of benzoyl peroxide 105 
source of direct current. A stainless steel and 0.5 part of dodecyl mercaptan was · 
plate was utilised as a cathode .. The elec- added in five portions at half-houdy inter: _ 

45 trolytic treatment was performed for one vals. After conclusion of the feeding, the · • 
and a half minutes by passing a direct cur- contents of the reactor were heated and · 
rent with a voltage of IOOV and an initial stirred for five hours under reflux. and, llO .·· 
.current density of 500 mA/dm3

• The pro- after conclusion of the reaction, the reactor · . 
duct was then taken from the bath, washed and its contents was cooled. Acid com- · 

50 lightly to remove the adhering excess resin · ponents were rendered neutral . with tri-
and baked at 150°C for 30 minutes. Thus, ethyJamine. and thereafter the mixture was . 
an aluminium article with excellent dur- diluted with water until the solid matter 115 

. ability was obtained. content was 30% by weight. . . · .. · 
In this manner. a resin solution entirely 

soluble in water was produced. ·This solu.; ·· 
tion and the water-soluble melamine resin 

EXAMPLE 3 
55 Into a reactor equipped with an agitator, 

a thermometer and a reflux condenser 
attached with a blowing inlet. for nitrogen 
gas and a separating tube, 332 parts of soy­
bean oil. 120 parts of glycerol and 0.2 part 

60 of sodium methoxide (NaOCHa) were fed. 
. Under nitrogen, the ester-eX:changing re­
action was carried out at a temperature of 
between 230 and 240°C for two hours. After 

used in Example 3 were mixed at a ratio 120 
of solid matter content of 1 : 1 and were re- • 
acted together at 80°C for one hour. The·. - · 
product was diluted with water until the ' 
gross solid matter content was 15% by . · . 
weight to give a resin solution for electrode;. 125 · 
position. Electrolytically oxidised alumi- ·. · · 
nium. . produced as in Example 1. was 

treated •;_ 
fo. a , .. -.- : .. 
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.il treated in the said resin solution at 20°C 
in a man11e.r >Similar ··to that used in Example 
2 using l;;rcct currentof voltage 80V and an 

;:--- initial current density of 200 mA/dm2
, re­

'v · ~oved from the resin solution, washed with 
water to remove the adhering excess res.in 
and baked at I20°C for one hour. 

13 parts of isopropylalcohol and IO parts of 
methanol were fed. Whilst maintaining the 65 
contents of the reactor at their boiling point, 
a mixture of 3 parts of methacrylic acid, 40 
parts of methyl .methacrylatc, 42 parts of 
ethyl acrylate and 1.5 parts of bcnzoyl per­
oxide was add¢d thereto in five portions at 70 
half hourly intervals. After the conclusion 

EXAMPLE 5 of the addition, polymerization was con-
(1)· An t..ster exchange was carried out tinued for six hours under reflux. The con-

10 usirig 330 parts of safflower oil. 100 parts of 'tents were cooled and triethyJamine was 
glycerol 'llld 0.2 part of sodium rnethoxide added to render the acid value of the alkyd 75 · 
in the manner similar to that used in Ex- resin and methaccylic acid neutral. By di· 
ample 3. An alkyd resin having an acid · luting it with water until the content of solid 
.value of 30. was produced by adding 220 .:matter was 30%. by weight a resin solution 

15 parts of phthalic anhydride.· . freely soluble in water was produced. This 
· (2) · lnto · a reactor similar to that· used resin . solution and the water-soluble meJ- 80 

in Example 2 and 4. 20 parts of the alkyd amine · resin hereinabove described were 
resin prnduced in (1) above. · 55 parts of . mixed at the ratio of solid matter content 
ethylene glycol monoethyl ether and 32 of I : I and then diluted with water until 

20 part&.,of methanol were fed. A mixture of· the content of solid matter was 15% by·· 
· . · 5 parts. of methacrylic acid, 5 parts of 2~ weight. This solution was used as the resin SS 

hydroxyethyl methacrylate, · 40 parts of · solution for electtodeposition. Subsequently, 
ethyl acrylate, 5 parts of methyl methacry- · electrolytically oxidised aluminium pro­
late, 5 parts of styrene, 1.5 parts of benzoyl duced as in Example 1 was treated' in the 

25 peroxide. and 20 parts of methylol acryl- said resin solution, maintained at 30°C, with · 
amide was divided into five portions and direet current of voltage lOOV and an initial 90 
added to the contents of the reactor at half- .current density of 600 mA/dm2 for one and 
hourly intervals, whilst maintaining the con- . a half minutes in the manner similar to that · 
tents of the reactor at their boiling point. of Example 2. The product was taken out .: ·. 

30 Thereafter, it was heated and stirred for· · of the resin solution, washed with water to· 
four hours under the reflux. After the re- . remove adhering excess resin and baked at 95 
-action finisi1ed, the contents of the reaction 150°C for a half hour. · 
were cooled. The acid values of methacrylic · 
acid and alkyd resin were rendered neutral 

35. with diethylamine. By diluting. with water 
unth the content of solid matter was 30% · 
by weight. a resin solution freely soluble in 
water was obtained. The solution was fur­
ther diluted · with water until the solid 

40 matter content was 15% by weight, and 
thereoy a resin solution for electrodeposition 
was made. Thereafter, electrolytically .oxi­
dised aluminium produced as in Example 1 · 
was treated in the resin solution maintained 

45 at 25°C, with a direct current of voltage 
1 OOV and an initial current density of 300 
mA/dm2 for one and a half minutes in the 
manner similar to that used in Example 2. 
After being taken out of the resin solution 

50 the aluminium was washed with water to 
remove adhering excess resin and baked at 
130°C for a half hour. 

EXAMPLE 7 
A milk-white emulsion was prepared by 

polymerizing 20 parts of an. alkyd resin · 
with an acid value of 10 (said alkyd resin 100 
having been prepared by mixing .100 parts 
of soybean oil, 100 parts of glycerol and 0.5 
parts . of sodium methoxide and reacting 
them at a temperature of from 230°C to 
240°C. Thmi 200 parts of anhydrous 105 
phthalic acid in 50 parts of cyclohexane was 
reacted therewith at a temperature of from · · 
180°C to 2l0°C),·35 parts of cyclohexanone; 
13 parts of isopropylalcohol, IO parts of · 
methanol, 1.5 parts of methacrylic acid, 42 110 
parts of methyl methacrylate, 42 parts of · 
ethyl acrylate and 1.5 parts of benzoyl per-
oxide in the above-mentioned manner, and 
.was neutralised with .triethylamine and di- . 
luted with water to a solids content of 30% 115 .• 
by weight. · 

EXAMPLE 6 This emulsion and the water-soluble. mel- · . 
(1) Into a reactor similar to that used amine resin hereinabove described were 

in Example 3. 192 parts of trimethylolpro- mixed in the ratio of solid matter content . 
pane, 132 parts of sebacic acid, 67 parts of · of 1: 1 and diluted with water until the total 120 
safflower aliphatic acid and 8 parts of cyclo- content of. the solid matter was 20% by 
hexanone were fed and heated to 200°C to weight. This emulsion was excellent in:· 
produce, by esterification, an alkyd resin . stability over a long term and was employ~ .. 
with ·the acid value of 50. . · ·able as a resin solution for electrodeposition. . 

(2) Into a reactor similar fo that used in . Electrolytically· oxidised aluminium ob- 125 
Example 2 and 4, 20 parts of the alkyd resin tained as in Example 1 was treated in tire ... 
obtained in (1), 35 parts of cyclohexanone, said resin solution with a direct current 
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/ voltage of 50V and an initial c"urrcnt den­
sity of 200 mA/dm2 for one minute in the 
manner similar to that of Example 2. The 

r'='lroduct was r~movcd from the resin so_Ju-
5 ··.ion, washed with water to remove adhcrmg 

excess resin and baked at 130°C for a half 
hour. . 

The aluminium treated in the above-men­
tioned manner was extremely excellent in 

10 durability. appearance and the sense of 
touch. 

EXAMPLE 8 
Examples 2 to 7 were repeated witl1 5% 

by weight of a red water-soluble dye in the 
15 resin solution or emulsion. Red coloured 

products were produced which were soft to 
the touch and possessed the advantageous 
properties of the products of Examples 2 to 
7. . 

20 WHAT WE CLAIM IS:-
1. A method of treating an aluminium 

article, which comprises oxidising the sur­
face of the aluminium article to form a 
porous oxide film thereon, contacting the 

25 porous film with an aqueous dispersion, 
emulsion or solution of a resin, electro­
dcpositing the resin on the porous film, and 
curing the resin adsorbed on the porous 

30 
film. 

2. A method according to Claim l, 
wherein the aluminium article is oxidised 
electrolytically. 

·3, A method according to Claim 1 or 2, 
wherein the aluminium article is dipped into 

35 a bath of said aqueous dispersion, emulsion 
or solution of the resin. 

4. A method according to Claim 1, 2 or 
3 wherein the resin is cured by heating at 
a temperature of froin 100 to 250°C. 

5. A method according to Claim 4, 40 
wherein · the resin is cured by beating at a 
temperature of from 120 to 160°C. 

6. A method according to Claim 4 or . .. . 
5, wherein the resin is cured by heating for · 
a period of from 10 to 60 minutes. · 45 · .. 

7. A method according to any preceding 
claim, wherein the resin is an acrylic resin; · . . . · 
or a reaction product or mechanical mixture· · 
of an alkyd resin or a vinyl modified alkyd 
resin having an acid value of from 10 to 80 50 
and an oil length of from zero to 80% and 
a. water-soluble melamine resin. · . -~ . 

8. A method according to any preceding · · 
claim, wherein electro-deposition of the resin . • · · 
is effected using direct current at a voltage · · SS 
of from 50 to 100 V and an initial current . 
density of from 200 to 600 mA/dm2

, for a 
period of from 1 to It minutes. 

9. A method according to any preceding 
claim. whc~ein the porous oxide film is 60 
coloured . with a dye prior to electro- -····· .. 
deposition of the resin or a water-soluble 
dye is present. in the resin dispersion, emul-
sion or solution. . 
. 10. A method of treating an aluminium 65 
article, substantially as described with re­
ference to any of the foregoing Examples 2 
to 8. 

11. An aluminium article whenever pro­
duced by the method claimed in any pre- 70 
ceding claim. 
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·,;j voltage of sov and an initial current den­

sity of 200 mA/dm2 for one minute in the 
ii1anner similar to that of Example 2. The 

-.--..,roduct was removed from the resin solu-
5 ~·on, .washed with water to remove _adhering 

excess resin and baked at.130°C for a half 
hour.· . . 

The aluminium treated in the above-men­
tioned manner was extremely excellent in 

10 durability, appearance and the sense of 
touch. 

EXAMPLE 8 
Exanlplcs 2 tO 7 were repeated with 5% · 

by weight of a red water-soluble dye in the 
15 resin solution or emulsion. Red coloured. 

products were produced which were soft to 
the touch and possessed the advantageous 
properties of the products of Examples 2 to 
7. 

20 WHAT WE CLAIM IS:-
1. A method of treating an aluminium 

article, which comprises oxidising the sur­
face of the aluminium article to form a 
porous oxide film thereon, contacting the 

25 porous film with an aqueous dispersion, 
emulsion or solution of a resin, electro­
depositlng the resin on the porous film, and 
curing the resin adsorbed on the porous 
film. 

30 2. A method according to Claim l, 
wherein the aluminium article is oxidised 
electrolytically. 

·3, A method according to Claim 1 or 2, 
wherein the aluminium article is dipped into 

35 a bath of said aqueous dispersion, emulsion 
or solution of the resin. 

4. A method according to Claim 1. 2 or 
· 3 wherein the resin is cured by heating at 
a temperature of from 100 to 250°C. · 

.'·" ·' 

. 5.:. · A method according to Claim . 4. ·. 40 . 
wherein· the resin is cured by heating at a · · .· 
temperature of from 120 to 160°C. . . . · ... 

6. A method according to Claim 4 or· . = · · . 

5, wher.cin the ·resin is cured by heating for · · .· ... · ·· · ~-,-, 

a period of from 10 to: 60 minutes~ . · 4~ ". ·.· . ~ .·. ·.· ... "",·.~.a~~:.-.-~ •.. :·:,.~,-. 7. A method according to any preceding . · · LI °' ~/' -.. 
claim, wherein the resin is an acrylic resin;:· . ·. ·ce · .· ~~'{ftJ'J 
or a reaction product or mechanical mixture . · . "'°' · . ~·:.If ;i~'.· 
resin having an acid value of from 10 to 80 50 · r-1 .· . ::£.-:::: 
of an alkyd resin or a vinyl modified alkyd f:'.l . ~ "''· 

and an oil length of from zero to 80% and · ,.4' · · _·. . ~ 
a water-soluble mt::lamine resin. . . . . ~-

8. . A method according to any preceding 
claim. wherein electro-deposition of the resin . . 
is effected using direct current at a voltage · · 55 
of from 50 to 100 V and an initial current . 
density of from 200 to 600 mA/dm2

• for a .: .. 
period of froin 1 to It minutes. · ·· 

9. A method according to any preceding 
claim.· whe_rein the porous oxide film is 60 
coloured ·with a dye prior to electro· ---· 
deposition of the resin or a water-soluble 
dye is present in the resin dispersion, emul-
sion or solution. 

10. A method of treating an aluminium 65 
article, substantially as described with re­
ference to any of the foregoing Examples 2 
to 8. 

11. An aluminium article whenever pro­
duced by the method claimed in any pre- 70 · 
ceding claim. 
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