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This invention relates tc improvements in or relating to
decorative anodising of aluminium ard its alloys in alkaline electro-
iytes us:ing =lternating current,

Hitherte alternating current was not used for the decorative

ancdising of aluminium and its alloys using alkaline electrolytén.

It is well known that porous anodic oxide coatings suitable
for decorative purposes were grown on aluminium and its alloys in
electrolytes which have some solvent action on the alumina. The
two of the most important commercial processes widely ﬁsed are based
on sulphuric and chromic acids. Alumina will also dissolve in
alkaline solutions to givevalumipate 16ns and an anodic film can

form in alkaline electrolytes.

The main object of the present invention is to use alternating
current in the place of direct current for the production of
poféus anocdic oxide coating an aluminium and its alloys which will
be ultimately coloured with organic dyeatuffs for decorative
purposes.

The main £inding ﬁnderlying the invention consists in
anodising aluminium and its alloys uéing A.”. in an aqueous bath
comprising of 2.5 - 7. 5% W/V Borax and sufficient amount of Bodiul
hydroxide to brinq the pH 9.0 - 10.5 at a temperature of 60-75° c
for 45-60 minuteg at voltaggs of 20-30V to produce current densities.
of the order of 1 to 2&/dn2.
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The new resnlt flowing from the new finding is that porous
anodic coating suftable for dyeing which will ultimately produce

pleasing decorative appearance can be developed.

EXAMPLE 1
Polished and degreased 2§ aluminium alloy(99% Aluminium) plates .
were cleaned in 10% sodium hydroxide and washed in tap water. The
specimens were then acid cleaned in 10X nitric acid for desmutting
and washed in tap water and rinsed in distilled or deioniéed water,
The plates were then anodised under the following conditions:
Borax (sodium tetraborate - Na_B 07. 10H20) = 5% Ww/v

2°4
Sodium hydroxide to adjust the pH to .10

Temperature - 70 + 2%

Current ' Alternating -current 50 cps
Voltage _ 20-25V

Current dansity ZA/dm2

Time 60 minutes

Thickness : 8 microns

After anodising the plates were washed in tap water and then
in distilled water, The specimens were then.colodred by dipping
in organic dyes for 15 minutes at a temperature of 60 - 65°¢. Th.k
plates were then sealed using the conventional methods. Due to
the electropolishing effect of the alkaline electrolyte, the
plates had a pleasing aecorative appearance.

EXAMPLE 2
38 Aluminium plates (containing 1.2% magganese) were cleaned

as in example 1 and alternating current anodising carried out under
the conditions:

Borax 5% W/vV '
Sodium hydroxide to adjust the pH to 10
Temperature 65 + 2% :
Voltage 22V

Current density 1.5 A/dm?

Time 50 minutes

- Thickness 5 microns

After anodising, the plates were washed and dipped in dye éolution-
The plates got coloured and dye absorption was excellent. The plates

- 3 -
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were then sealed using the conventional sealing salutions. Bven
after sealing ““e colour of the platoa had a good docouuvo

appearé‘lnce.
H:lndnnum plates (conuinihq 4.0-4,.9% magnesium, O,5-1,0%

silicon, 0.1% "copper) were cleansd as in exasple 1 and A,C
anodisinq carriad out under the tonowinq uondittoma

Borax 5% wW/NV
sodium hydroxide to adjust the pH to 10
Temparature - 65+ 2%
Voltage 23v
Current density 22/am?
Time 60.minutes
Thickness o 8 microns

Afcer anodhinq the phton were coloured by dipping in scid
violet, red, green and golden yanow dyes. The plates got
‘coloured and dye absorption was very good. The phtu were then
ssaled using conventional sesling solutions. The plates 414 mot
‘bleed and appearance was very good. The plates had a plhlltbg '
decorative finish.

BONMPLE 4

28 . alminium plates were cleanea as in example 1 and anodising
carried out under the following ‘conditionss

Bcnx ‘20 5% "/v'

Sodium hydroxide to adjust the pH to 10,0
Temperature 70 ¢ 2%

Current Alternating curresit 30 eps
Voltage 20=-30V

Current 1n/an®

Time 60 minutes

Thickness 5 microns

Aftexr anodising the plates were washed throughly in tap mtll
then in distilled water. The specimens were then dipped Golden
Colour dye beth. The plates took the dye very Mocly and them

- sealed in conve&tionnl sealants. The plates had a decorative
appearence,

-‘n
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- 35S sluminium plates wore cleaned ss in oxample 2 and ancdising
" carried out under the following conditions: '

Borax 7. 59% W

Sodium hyémxmt to adjuat. the pH to 10.0
Temperature 70 + 2%

Current Alternating current B0 ops
voltage 20 - 3OV

Current density wvan?

Time §0 minute_

*rhiem 4 microns

After anodising the plates were wnhad and coloured by aipping in
violet dye bath which was kept at 60°C for 15 minutes. The plates
teok the &w and after sealing the appsarance was good.

The !nnowinq are the main a&wmq«u of this er

8 The process of anodising with alumatinq curcenc -offers the

' ‘epportunity of anodising in & tank of electrolyte with no
qnm plates or other encumbsrances. Agitation 18
accomplished by pumping or recirculating the slsctrolycs

- through an external heat exchanger for heating paxpum sicse

ths entire volume of the electrolyte cen be stfoctively
utilised for anodising more ares of the work cat be prossssed’
with maximum cur:ont loading.

. The cost of electrical equipment for A.C. snodising is -aat
cheaper than D.C. since all thst is required is s step dow
transformes and w:uqo rwuhm»

3 !m twmu involved in uhuvcly innocucus and L
: m&m&w. ,
& wng to m natural clanmg M of. a.c.. where large

wkm: of hmegm and ouyqan are a}.urmuly ml% m
chnimx pMmm of the cimxmu allovs mm
W: and -incon can be minus;d to avoid the revelatiovs
of m.uuurgical dc!eeh

s, ‘m oWoxm is mma snd leas wxmiw in mm
‘ w&th the oﬂur anodising elmtehr«m
6. mumthmm o!ma!t&u electrolyte, the

plates imn o decorstive sppessanes.
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COMPLETE SPECIFICATION

(See Section 10)

"IMPROVEMENTS IN CR RELATING TO PROCESS FQR
BLECTROLYT IC DECCRATIVE ANCDISING OF ALUMINIUM
AND ITS ALLOYS" |

Council of Scientific and Industrial Research, Rafi Mary,
New Delhi-1, India, an Indian Registered ‘body incorporsted under
the Registration of Soecieties Act (Act XXI of 1860).

The following specification particularly describes amd
a'sc’:emi,ns the nature of this invention and the 'mlnnor,_in‘ which
it is to be performed :~

This is an invention by Balkunje Anantha sShenoi, Scientist
and Venkataraman &\h:\xbrgmnian, Senior sa&u:'if,_:lé Assistant and
Subbiah John, Senior Technical Assistant, all émployed at
Central Rlectrochemical Research Institute, Karaikudi«623006,
Temil Nadu, India and Indien Mationals.
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This invention relates to. improvements in or relating
to a process decorctive anodising of aluminium and its alloys ia

alkaline elect:olyte{uaing'alternating current,

Hitherto aitarnating current was not used for the decorative

anodising of aluminium and its alloys using alkaline electrolytes.

It is well-known that porous anodic oxide coating suitable
for dbeorative purposes were grown on aluminium and its Slloya
_in electrolytes which have some solvent action on the alumina.
The two of the mosiuimportant commercial processes widely used
are based on sulphuric and ch:omicraAc:Lda-‘ Alumina Q;n also
.dissolvé‘in alkaline solutions to give aluminate ions and an
anodic'filh éan.tocm_infalhnliao electrolytes.

" The nhin’objict of the present 1nv9ntion‘is to use
alternating current in the place of directcurrent for thcAproduttou.
of porou;‘anédic ox;do‘eoating on.aluminiug and its éllofﬁ which
will Bt ultimately coloured with organic,dynstuffn»ggd inorganic -
pigments for decorative applications. The use of alternating
current for nﬁodisianciim;nates the costly rectifier neadsd
for anodising and what is actually nntﬁéﬂ for AC anodising 1§A
a step=down transformer and a voltage rigulptér.

‘Mccording to the inventor the 1upmoqu,§tocens for
decorative electro-lytic amodising of aluminium and ité allcys
in in\aQueous;nikblino solution 1a_chét§etotiaoa in th;t altermating
current is used

-7 -
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‘rhc main findinq &nderlying the invention consists in anod&stng
aluminium and its alloys usirg M: in an aqueocus path m
'»2‘5-3? .5% w/v Bomu (Socuum Tetra borate) and aufficiout amount
of sodium hydroo:ida to brinq tho pH 9.,0~10.5 at a t.m:‘lturo
of m..'rs"c for 45-60 minutes at voltaqes of RO-SOV to pmo
currene, dﬁmimoﬁ ct‘ the order of 1 to a/amz The result
£lowing ttom the new f:lndinq is that porous anodic -oxide eueing
suitable for dyeinqwhich will ultimately produce pleasing
detorative appearance can be developed.

The prtatnt invent:ion consists of a process for decorative anodising
sluminium and its alloys using an:.omt.inq ‘current in ql!unnu '
cloetxrolm which Wrisu penshinq(ﬁhe:roponchmq. Mal
polishing or machanical ponah:lnq}. degreasing, cleaning aaﬂ
‘anodising aluminium and its aldoys using altomtinq current
iﬁ an squecus bae.h com:istng 2.57.5% w/v bcnx‘ (sodtium
tetia borate, Na 40?.103 o) and sufficient smount of sodium
hydroatidc to adjuat the pH to 9.0-10.5 which b-f.h cpcraut
at a t:ampcmturo of 60-‘!5 f.‘o: 45-60 min. at voltages o£
20—-301 to give current atnl:ltua of the order of 1 to 2 Mdm .

' The following. typical wn\plu are given to ulust:rate the.

invention and not to limit the scope of the invention:

Polished and dcqruud 28 aluminium aucyttﬁ aluminium) plétes
were cleaned in 10% soaium hydroxids and mbod in up water,
The apecimens were then acid cleaned in 10% nit:rs.c acid for
desmutting and washed in tap water and rinsed in dileilhd or
deionised water. The -lates were then anocdised under the
‘following conditionss ‘

Borax (sodium tctnborutulhan‘o.,, ;O!i Ols N wAv

Sodium hydroxide to &M\aﬂ: che pH to 10,5

Taemperature: 6@°C

Current: . ' Altesmaging current SO cps
Voltage : o 20-35V '
Current density - a/amd -

Time ‘ 60 minutes

Thiekaess s aicrens
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hftar anodisinq the pl&tas were washed iu tqp water and t.hun
in distilled wuter. . The specimns were then coloured hy dtppinv
in ‘organic dyes for 15 minutes at & temmtura ‘of 60-68°C, ‘The
pum wtt t;hm ma led uas.m t!so conventicnal methw mo
the clwtroponsh nq effact ot the uuum clmrolygq, thc plates
haa a pleasing dscorative amnmg._ , ’
W‘z
s alwn&m plam {containing 1.2% manganese) wn clomaa as
in ﬁnmlc 1 and alt.crnatiaq curmt anodium curiod out m.t
thi conditionss

Borax % wiv

Sodium hydroxides to adjust the pH o 10
Temperature: : 65 ¢ 2%

Voltage: v

Current demsisy: 1.5 Man?

Tiems | SO minutes

Thickness: é microns

" After anodising, the plates wers washed and aipped in dye
solution. The plates qet coloured and dye cbsotpeion was excellent,
m phtn wuru th.n uam usmg the conventionmal ssaling
wme;:.em. Mn a!«: sealing the colour ot the plates had s good
dscorative appanm

ms_}
. Hindalium plates tmux.nm 4.0-4.!5 umxm 0.;-1.& silicon,
e.m copper) were cmm as in M&a 1 and AC ancdising carried
out undet the following ‘conditionss

Porax: 5‘ uN
qu hydraaidc to adjust the pn to 1&&
Temperatuce: | 65 ' z"c
Voluqez m A
: ,'ﬂm.t & uwm
After mm ‘she pm: ware goloured: ay* aipping in actd
violept, red, grosn and golden yellow Qdyes. The plates got -

mm&mm.nwmmmswm moph&-utmm
‘wealed: using convest onal sealing solusions, The ca fjf,_ abd woe
blead uad Wm wa's vexy mod. The blﬁtﬁ h“ & pios sing
Mﬂ £inish.

- O -



25 aluminium plates were cleaned-as in Example 1 and ancdiging
carriged out under the following conditions:

Borax: 2.5% w/v

Sodium hydroxides to adjust the pH to 10,0
Temperature: 70 % 2°%¢

Current Alternatigng current 50 cps
Voltage: 20-30V

Currents dez

Time 60 minutes

Thickxieset 5 microns

after anodising the plates were washed thorouthy in tap
water and then in distilled water. The specimens were then dipped
in golden colour dye bath. The dye absorption of the plate was
cxetllént and gealing carried out in conventional sealants.
EXAMPLE 5
38 ¢t luminium platﬁea were cleaned as in Example 2 and anodising
carrisd out under tho'toliwim conditionss:

Borax: T7.5% w/v

Sodium hydroxides to adjust the pH to 10.0
Temperature: 75% ’

Currént : Klternating current S0 cps
voltage 20-30V

Current density 1N/ dm?

Time | 60 minutes

Thickness 4 microns.

_ ‘After anodising the plates were washed and coloumd by uppm
" 4n volst dye bath which was kept at 60°C for 15 minutes. The
dye absorption of the plate was good. The plate wu‘ t.hci sealed
vin conventional sealants. -
'rhe fonouing are the main advantages of this invonttom
1. In this ptocen of anoduinq wif.h alternating curmt.. both tho
electrodes are of aluminiuu and are anodina simultanecusly in
a tank of blcctrolyl:e with no cathode plates. lu;itation is c!focud
by Qumping and recirculating the electrolyte through a M exchangert
for heating. Since the entire volume of the eisotrolyte cur dbe
; affectively utilised for anocdising more sres of the work oan bo
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2. The cost of ‘electrical equipment for AC anodising is much
cheaper than DC since all that is required is a step~-down

trangsformer and voltage regulator.

3. The alectrolyte involved in relatively innocous and inexpensive.
4. Owing to the natural cloahing powor'of AC where laroe vo lumes
of hydroqen and oxygen ace alternately evolved, t the chemical
pretroutmnht of tho aluminium alloys containing cOpper and

ailiqnn can be minimised to . avoid the revelation of metallurgical
defect. |

5. The electrolyte is‘non-toxic and less corrosive in comparison

with the other anodising electrolytes.

6. Bue to the electropolishing effect of this aelectrolyte,

the plates have a decorative appearance.

Thia 1rvention consists in the use of alternating current in
the place of direct current for the production of porous anodic
oxidp goating on aluminium and 1ts alloys in alkaline media
and nltimntbly oolouring the oxide coating with organie dyestuffs
or'inorganic pigments for decorative applications. The electrolyts
is-an aqueous bath ooMprisinq 2.5,7.5& w/v sodium tetra borntu,.
(Borex) anQISUEfioiént omount of sodium hydroxide to }eop the
PH at 9.0-10.5, Anodising is carried odt at a:tempo;aturo of
so-7sqc for 45-60 min. at voloagos of 20-30V to give current
densities of the order of 1-22/am?.

- 11 -
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We Claims
1. An 1mpfmred« procees for decorative electrolytic snocdising
‘ét_ aluminium and its alloys in an aquooiu al‘lﬁs‘nnﬁ aomucn
characterised in thatvaltern;tting current u.macda

2 A process as cluimed in claim 1 wherein the alkaline
solution consists of 2.5-7.5% w/v borax (sodium tetra )
' 'homt:ﬂ);and sufficient ’&mcimt of sodium hydroxide to adjust
the pH to 9,0-10.5.

3. A process as claimed in claim 1 wherein the alkaline
anodising hat‘.h operstes at a temperature of 60=75° C for
45«5@ min. at voltages of 20»30'7 to give current densities
of the order o£ 1 to de .

Dated this 2nd day of May, 1976.

84, xxx
cx.n.s.mmc) .
SCIEM‘IST ‘EY PATENI.
council of scientific & Industrial Res.
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