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This {s an finvention by Melkunje Anantha Shenoi,
Scientist, Subbiah John, Senior Technical Assistant and |
Angusamy Perumal, Senior Laboratory Assistant, all are
Indian Nationals and employed in the Central Electrochemical
Research Institute, Karaikudi-623006, Tamil Nadu, India.

This invention relates to improvements in or relating

to Chemical colouring of aluminiumm and its alloys.

Hitherto it has been proposed to .chemically colour
aluminium and its alloys to various shades in the following
ways:

(1) The modified Bauer Vogel Process produces light to
dark grey coatings depending op alloys

(2) The chromating gécesa produces colours ranging from
iridescent yeilqw to brown coatings from chromate -

fluoride baths.

(3) The chrbmate - phosphate process producés light
bluish green with slight iridenscence on copper free
alloys, and an olive green colour on copper containing
alloys.

(¢) Black colours can be obtained by immersing the metal
in a sclution containing potassium permanganate,
copper nitrate and nitric acid at temperatures of

80 - 100°C for 20-30 minutes.

(5) A blue bronzing solution contaiﬁs 5g/1 each of
potassium ferricyanide and ferrous chloride,

(6) A grey iron like colour is obtained by treatement
with a solution containing 25 g/1 potassium sulphide
and 1 g/1 vanadium sulphate at 80°~ 90°c,

(1) A reddish brown colour is obtained from a solution
containing potassium permanganate, cadmium nitrate,

g€arrous chloride and

—2 .



and nitrie acid, P Rere 4

he nain dravw backs astecigted with the hitherto known
proceas ars thati-
13 tre MBV process produces iridezscent shades and they are not
2 attvactive ss ty mest the arshiteciural appiications, Mporeover
the coating 13 very thin of the order of { - 2 microng,
2) tha chromating process produces iridescent yellow colours of
film thicmness 0.1-1/u and they are not all sttractive as to gtand
themselves {or archltectural applications.,
3) the chromate-phosphate process produces attractive green
shadas of thickness ranging from 1-5 /u But the rang of colours
is restricted to green only. '
W) Bath numbers 4 & 5 prpduces non-adherent smutty black coating
and are nor-uniform,
5)  Baths given in 647 produces very thin coatings of the order
of 0.5 te 1/u and are usually iridescent and non-uniform,

The main object of the present invention is to ohviate these
disadvantages by using a more versatile process for producing
various colours suitable for architerctural applications on alumi-
nius and f{ts alloys’.

The main {inding underlying the invention consists in chemic-
111y tregting aluminium and {ts alloys in an aqueous solution
comprising Ammonium carbonate, 10-50 g/l carbonates of Zinc, Cadmi-
ue, Manganese, Lead, Nickel, Copver and Iron singl: or in combina-
tion 0.05-0,1 g/i, Bthanol amines havirg carhon atoms 1-6 in amounts
of G.%Y ml/1, sodium hydroxide 0.01-0,1 g/1. &t a pH of 7-10 at a
temperatures of 80 -1¢0°C for a period of 3-2. minutes vherein

coating thiciziesas of the order of 3to? microns can be produced,

M™ae new result flowing from the new fiadiug is that varlous
attractive shades ranging from grey to black anid yeliow to bronze
ard hrown shades suitable for deerative and architectural applicat-
1enc an nluminium and its zlloys can %& produced.

The novul Teature of the present invention 1is that various
ghgdes on aluminium and 1ts alloys can be produced in short dura~

tlotig Ir-m the baths cohtaining cheaply avajlzble ingredients,
%



o 1 Sole s
Te fiov sheet of the process 1s as follows:

Folishing snd Buffing

Meliing ‘;‘L akkals

m in utJo uu.

J

Vash in nyming water

-

Vash in demtneralised water

:

Treat in the culeuring selutien

Wash in n*msnc water

™he appsarsnoe of finmese produssd aceording o e
prosent iavention 1s greatify depmadent on the intisl surfare
of the metsl being treated, Te coloured films acouretely
reproduce the ﬂrﬁec condition of the wmderlying metal, Tsus,
Amtirely different effects result from the same oolouring treats
ment depmding on vhether the metal hes been pretresated by acid
ddpping, shet bLlasting scratoh brushiang, ets, |

The folloving typioal examgiles gie given to 1llustrate
hov the present mmw is e;t!'hd out in .tud mu,u but
not to limit the socope of thu_mmtion.

EERULR 1
(mzmn 99¢ A1) Aluwinium ylates degreaded with
encmouumm-. etohed in sn alkaline selutiod. ssnsatntng 50
¢/) soidium hydroxide, rinsed end Sssmudped 18 1048 Fitrsc ssid
vashed @aé then ismersed in the following chemiogl colouring

selation,
Amwong um Gngh 20 ¢/
friethuol antne tan
gine carbenate snpezs- 00 &3
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Immacaien Tine

: Salour

% ¥in Light grey

15 Wan Medium grey
BRNELR IX

38 Aluminium (ocontain 1.2f Ma, rewt Al) mnels wers
degreased vith acetone stched in sn acid solution euuun hydro
flworic acid 5% Nitrie meid 15%, vashed snd iamwsrsed in the
felloving bath,

Mmmonium carbonate 15 a1
Mmm1m§- 0.9 nl/1
_ Mingmese carbonate 0.5 s
| 7.5 L 4 0.5
Tewp, 9 2 2%
Insacsion Ting Galanc
3 Man Light yellow
10 lu_n Medium yellow
KB A4d

26 8 qluminiwm (4,258 Cu, rest A1) Flates vers dcms_nd
vith trichlorosthyleme snd otohed in a solution containing
Perric ehloride 100 g/1, Rydrochloric asid 150 wl/1 washed and

tmmersed in the folloving solution.

Ammonium osrbvonate » ¢3
Triethmolesine 2m1/1
Lead carbonate 0.1 8/2
© | 9,0 £ .0.5
Tesp. o 3 2%
Samarsion Ziae Sanr
5 Min Light yellov
10 Min Medium yellov
1% Men Dark nll_ow
REAMELE 1Y

26 8 Aliminium slloys vere degreased with trichloroethy-

1ene otebod In 3 alkall solution mMMnﬂaa.ﬂ;:
: 5



' | Soleq,
20 g/1 trisodium phosthate at 50 C for 2 to 3 min. and chenionlly

polimpd to produce a nearly mirror bright finisgh vashed smd tren
Yod in the following solution,

dmmoniwm cartonate 10 g1
Monoethanol anine 1m/A
Nickel carbomate 0.5 g1
oH 8.0 + 0.5
Temp, 95 &+ 2°C
Immeraion Tias Salaur
3 min Iight yellow
10 min Golden yellow
- ERAMALE Y.

Hindslium piates (containing 4,0 ~ 4.9% Mg, 0,5 - 1,0% 8i
0.1% ecopper) vwere degreased, etched in 5% Sodium hydrexide solut-
fon washed stched in a solution containing % g/1 Ferric chleridé
175 =1/1 -hydroehlouc acid vashed snd immersed in the followang

soluticn,
Jsmonium carbonate 50 g/1
Diethanol amine’ 1l
Coppsr carbonate 0.2 8/3
pH 92 0.5
Temp. . 85 2 2°C
Ismeraion time Galaur
5 man : Light grey
10 min Hedium grey

BAuLE V1
Super purity aluminium panels were degreased alkaline

- ——

etched in 2% sodaum hydroxide solution, vashed dipped in 108
Nitric scid vashed electropolished snd lunrgod 1n the fellowine

b‘ﬂ!.
Mmmonium carbonate 20 ¢/1

Trigthanel amine 1 81/1

Cadmium carbonate 0.2 /1
n 8'9 : 005 -
% 2 2°°

BeiwPu



3 min light grey
10 min | Dark brownish grey,
Commercial purity aluminium alloys vere degreased ptehed tn 29

&/1 Mmonium bl fluoride, 15§ Nitric acid, vashed snd imsersed in the
folloving bltho

Msmonium carbonate 4w g1
Triethanol amine 2 wl/1
Fickel carbonats 0.01 g/1
Copper carbonate 0.1 g/1
NeOH 01 g/1

- 94+ 0.5
Temp. : 97 2 2%
Ismazsicd time

S win Light black
10 min Medium bdlack
20 min : Nearly jet black

REANELE OLL.

28 Jduminius alloys vere degreased snd preirecied as wr Exessid
V1I, washed and immersed in the following bath.

Mmmonium carvohate . % &1
Monoethanolaine 2mA

Perrous carbonats 0.1 872

Copper cartonate 0.1 g1

a08 ' 0.1 ¢/1

- 9.5 % °°-5

Temp, . 020

Ismsraien Mims felanx

S win Light browmish grey
o - Medius browmish grey
5 m | Dark brwonish grey
roy Jet bBlack,
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615 Alunimtuw (1.08 my, 0.6% 84, 0.254 Cu, 0.25 Cr

t.‘nt MAluminium) alloys were doqru.‘cd and pretreated as in Sxample
Vi and immersed in the following bath,

Nmmonium Carbonate
Disthenolamine
ainc carcklonate
Copper carbonate
NaOH
PH
T amp.
dnmakaion tine

S min.

10 min.

20 min.

2% ¢/1

1. W1
. 0.1 g/1

0.1 ¢/1

.01 ¢/1

8.5 ¢ 0.5

97 ¢ 2%

ght greenish ye}low

‘Medium greenish yellow
- Dark gresenish yellow.

The mairn sdventages of the presemt invention ares

1. The chemicals involved in this process are cheap and hesce

more economicals

2. A wide range of shades are obtained on aluminium and its

alloys.

Dated

COUNCIL COF SCIENTIFIC AND I

agg___

this 20th day of Septemher, 1978.

s/
¢ I.M.S5. MK

SCIANT1ST ( PIRTsS )
NOUBSTRIAL RESEARCH,
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COMPLETE S8PECIFIOCATION
( Section—10)

® AN IMPROVED PROCESS POR CREMICAL COLOURING
OF ALUMINIUM AND ITS ALLOYS SUBSTRATES "

COUNCIL OF BCIENTIPIC AND INDUSTRIAL RESEARCH,

Rafi Mgrg, Nev Delhi - 110001, India, an Indian
registered body inocorporated under the chisfration
of 8ocleties ( 40t XXI of 1860)

The followiog specification particularly describes and sscertains the nature of this inventios
and the manner in which it is to be performed :—
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This is an invention by '‘BALKUNJE ANANTHA siimox,

Scienticst, SUBBIAH JCHN, Senicr Scientific Assistant and

ANGUSAMY PERUMAL, Junior Technical Assistant, all are

) i
Indian l\eationals’and employed in the Central Electrochemical

Research lnstitute, Karaikudi - 623006, Tamil Nadu.

- This invention relates to an improved process for

chemical. colouring of aluminium and its alloys substrates.

Hitherto a number of process have been proposed to

chemically colour aluminium and its alloys substrates to

vazi_hu shades. These are mainly:-

1)

2)

3)

4)

5)

6)

‘The modified Bauer Vogel process produce light

to dark grey coatings depending on alloys,

The chromating process produces colours ranging

from iridescént yellow to brown coatings from chromate-
fluoride baths.

The chromate - phosphate process produces light

bluish green with @light irridescence on copper free
alioys and an olive green colour on copper containing
alloys.

Black colours can be obtained by immersing the ml

in a solution containing potassium permanganats, copper

‘nitrate and nitric acid at temperatures of 80-1do°c

for 20+30 minutes.

A iolue bronzing solution contains 5g/1 each 9!
potassium ferricyanide and ferrous chloride.

A gjrey iron like colour is obtained by treataent

Qith a solution containing 25 g/1 potasciuﬁ sulphide

~ ar®
and 1 g/1 vanadium sulphate st 80-9C Ce
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7) A reddssh bréwh cdiour is obtained from a solution

containing pogaasium parmanqahagh, cadmiuﬁ'niératé. ferrous
chloride and nitric acid,

The main drawbacks associated with the hitherto known

process are thats:

1) the modified Bauer Vogel process produces iridescent

shades and they are not so attractive as toO meet the
architectural applications, Moreover tﬁfcoating is very

thin of the ofder of 1-2 microns.

2) the chromating process produces iridescent yellow
colours of £ilm thidckness 0.1 - 1 micron and they are not
all attractive as to stand themselves for atchitectural

appiications,

3) the chromate-phosphate ; rocess produces attractive green
shaies of thickness ranging from 1-5 microns, But the
range of colours is restricted to green only.
¢) Both numbers 4 and S produces non adherent smutty
black coating and are non uniform.
§) Baths given in 6 ana 7 produces vecy thin coatings
of the order of 0.5 to 1 mjicron and are usually iridescent
and non uniform.

The mein object of Lhe ﬁtcsent invention is to cbviate
thase dis-advantages by using an improved process for
producing desired colours suitable for architcctﬁral

applications oﬂ aluminjum and 1its alloys.
The main finding underlying the invention consists in

the use of an improved aquecus solution comprising slluminium

and its allays. .
The main £inding underlying the {nvention consists

4n the use of an improved Jaquecus solution comprising Iﬁlunlnnum

carbonate 10-50 g/1, carbonates of zinc cadmium, TANGENneEes,

1 1 ' p

0.1 g/1, ethanol amine pavingZatoms 1-6 in amounts

of 0.5-5 ml/1, sodium hydroxide 0,01 to 0.1 9/1 ft-a°::1§£
7-10 iof jmmecsion of the metal at 3 temperature of' GQFEL
gor a period of 3-20 minutes whesein coating thicknese of the

-1l -
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evder of 3 t0 7 microms oan be produced.

The sain m’m-d of the penene invention ares<

The chemicals involved in this process are amp
and hence more economical and a wide range of lh.du are
ebtained on aluminium and its alloys.

The invention accordingly provides an improved
process for chemtcal colouring of aluminium and its alloys
avbstrates comprising the steps of polishing and buffing,
@sgreasing, alkaline stching, acid dipping and iweersice
in a chamical bath whérein the itwmﬂlv-unu-&-' in
that an aquacus solution containing 10-50 g/1 of ammonium
carbonate, 0.05 - 0.1 ¢/1 of carbonaies of zinc, cadmium,
menganese, lead, nickel, copper and iron singly orf in combi-
sation, 0.5 t0 5 ml/1 of ethanolamines having 1-6 caxion
stoms and 0.1 @/1 of sodiwm hydroxide is used as the chemiesl
Bath and the treatment is carried out at a pH of 7-10
and at & tempurature between 80-100°C for a period of 3-20
htmtu. !onowul by washing and dryinq the otlout.d |
ubet.rat.u cbtatncd.

m cazbonates of zinc, cadn:lu-. manganese, lead,
nickel, coppar and iron p:oduco colourod ocoating ot thickneas
of the erder of 3-7 microns and ot coloun ranging frok
grey to black aud various shade. of yellow can ke obteined.

the new result flowing from the new ﬁném is et
various at.t.ncttvi shades ranqiné fxom grey to bimck and
”.uou vo bronse and bm shadac saitable for w«
nad ttduteemnl .pnucationa on aluminium and ike nnm
un be produced.

The novel featurs of the present invention is that

- il -
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various ghedes on aluminium and its alloys can be predupsd
in short durations from the baths containing ch_.upiy available
iZcngroedients, | .

The flow sheet of the process is as follows:

- Polishing and buffing
Degraease in t:ichlo:bethyleno
Btohing _!.n alkali
Deswat in nitric scid -
Ilaih in ing water
Waah in dimineralised water
Treat (n the mlouring aolution
Wash in ing water
5 .

The sppearsnce of finishes produced according to the -
present. invention is greatly dspandent on the indtisl sutfsce
of the metal being treated. The colouned um sacurately repro-
duce the surfece condtuon of the underliyiag metsl. Thus, cnnraly
different effects result !ran the same colouring treatment
dlpwng on whether the mul bas beq pretregted by cmmioml
steps like acid dippimg, shot blasting and ocr.t.eh bm-hu.

Tre following typical examples are qtm to 1llustcete
how the present invention is carried out in actual pnee_m
put not €o limit the scope of this invemtion.

Searcle - &

(Minimum 99% Al) Aluminium plates dagreased with trichloro-
ethylese, etched in an alksline solution comtainisg 30 1
sodium hydroxide, rinsed apd d*sdq‘d in 108 nitric scid
washed and then immersed in the followiag chemical colouring

Sbhleiom

- 33 -
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Ammonium Carbonate

] 20 ¢/1
Tristhandl ashine s 1 ml/1
%inc carbonate : 0.4 g/1
pH s 8.0 + 0,5
Temperature H 85 + 2°c
immersion time Solour
3 minutes Light grey

10 minutes

Medium arey

Example -2

Aluminium (containing 1.2X% Mn, rest Al) panels were
degreased with aceto;xe etched in an acid solution containing
hydrc £luric acid S% Nitric acid 15X wased and immersed in
the tollowing bath.

Asmonium carbonate s 15 g/1
Triethanolamine ] 0.5 ml/1
Manganese carbonate 2 0.5 g/1

pPH 7.5 + 0.5
Temperature 3 95 + 2%
Immexsion time Colour

3 minutes Light yellow
10 minutes Medium yellow

- 14 -



| Sotes
Exsnple =3

Aluminium (%.25% Cu, rést Al) plates were degreased with

trichloroethylene and etched in a solution containing ferric.

ohloride 100 g/1 Hydrochloric acid 150 ml/l washed and
immered in the following solution:

dmmonium carbonate s 0 g1
Triethanolamine ¢ 2m/1

Lead carbonate s 0.1 g/1

w s 9.0 £0,5
Temperature : % + 2°

5 minutes Light yellow
10 minutes Medium yellow
20 minutes Dark yellow

Buannle =%

Aluminius alloys were degreased vith trichloroethylens
etched in an alkali solution containing 10 8/l sedium
carbongte, 20 g/1 sodiuk carbongte, 20 g/l triscdium
phosphate at %°C for 2 to 3 minutes and chemiocdlly polished
to produce a nearly mirror bright finish vashed and treated
4n the following solution.

Asmonius carbonate s 10 g/1
Monoethanelamine : 1w/l

Nickel carbonate : 8r0-2 0.5 &/
o 1 3.0 £ 0.9
Temperature t 95 4.2°C
Ismersion tise | Golouk

3 minutes Light ysllew



S A EE B

"Hindalivm® pun- (containing 4.0 ~ ¢. 9% "y O.5-8.0% 84,
0.1% copper) were d.gm..ﬂ. otched 4in 5K sodium huisoxide
solution washed etched in & -oluuou qu S0 g/1
ferric _duoridl 115 ﬁl/l hydroehlcrlﬁ lc.id vashed and
fsmersed 1. the ﬁxunmg solutiong |

Ammonium Carbonate ' S0 g/1

Diethanol amine 3 1 m}/1

Copper carbonate s 0.2 g/

pH : . 9 30,5

Temperature s 85 ¢ 2%
Saaple S

Super purity aluminium panels were degreased alkaline
etched ¢n % sodium hydroxide solution, washed dipped in
10K nicric acid weabed slectropolished and fmwersed in the
following baths,

Ammonium’ :+ 20 g/1

Triethanol amine s 1 ml/1

Cadmium carbonate 2 0.2 g/1

- : 8.0 £0.5

Sawpecatvre . ' 3 95 3 2°%

“Thee of Anmacaien SRIMME

3 minutes "Light grey

10 minutes '  Dark brownish grey
Bample 7

Commercial purcity 'ahlminzun alloys were dogreased etched
tn 25 o/1 ammonium bifluoride, 1% nitric acid, weshed &
tamecsed in the following bath.

Asmonium carbonate : 40 gN
Triethanol emine ¥ 2 my/1
Ndckel carbonate s 0.1 g/}
Cappes carbonate : 0.1 ¢/1

- 16 =
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NaOH _ : 0.01 g/1

pH s 9 + 2.5
Temperatare s 97 + 2°%
Lmmecgjion time Colour

S minutes Light black

10 minui:.es Medium black

20 minutes Nearly jet black

Example @

Aluminium alloys were dcgreased and pretreated as per

example 7 wasl.ed and immersed in th> following bath,

Ammonium Carbonate s 50 .q/].
Moncethanolamine s 2 nl/1
Peerous carbanate s 0.1/¢/1
Copper carbonate s 0.1 g/
NaOH : 0.1 g/1
pH ] 9.5 + O0.%
Temperature s 90 # 2°%¢

rgjon_t Colour
S minutes Light brownish grey
10 minutes Medium brownish grey
15 minutes Dark brownish grey
20 minutes Jet black

Example 9

Aluminium (1.0% mg, O.6% Si, 0. 254 Cu, 0.25 Cr rest
sluminium) alloys were degreased and rretreated as in example

3 and immerse: in the following bathi:

Amnonium carbonate s 25 g/1
Diethanolamine s 1 m/1
ginc carbonate s 0.1 ¢/1
Copper carbonate s 0.1 g/1

. NaOH s 0,01 ¢/1
PH - ARS
Temperature , ol oD -

Light greenish yellow
isém:&ﬂm tire Madium areenish vallrwa
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A Chmm -

) an . improved proceas for chemicel colouring ef

aluminfun and ite alloy substrates comprising the stege

of polishimg and h!uag, degressing., slkaline stching,
actd ddpping and ssmereing in & chemical bath whereia e
improvement ooaout.- in that an sgueocus solution cantaining
10-30 ¢/1 of ampmonium ocarbomats, 0,08 - O.10 9/1 of carhenstes
‘of zime, cedmium, manganese, leed, nickal, copper snd isen
 singly or in esmbinatiom, 0.5 - S ml/1 of ethanclamines
havimg 1-6 casbon stoms and 0.1 ¢/1 of ssitium hydromide ie
used a8 the a-n:.; bath and the tregtment is catried ewt
at a pH Of 7-10 and at a tesperature between 80-100°C fog
o pested of 320 mimutes, followed by washisg and Arying
the aplsured subistrates obtained,

8. T™he prucsss uclaMﬁMIMOQ

chend@nl Woth ' ssasists of 20 ¢/L of enmamium carbunste,

i ml/3 of Selevhemel amine, 0.4 ¢/1 of S4ac @mbenste ond
the tosstmunt 1o encried out st a pit of 8.0 %0 &85 and =
¢ tmpemuenpe af 85 20 87°C fer 5 ¢o 15 mtewees.

3. an Swproved precess for the chandesl celeusing
of alwminium and alley substrates Substastially ss hecete
desceibed and ‘11lustreted in emanples.

Dated this flat dux o Qmehec 1979

“*?M [

egmn.w.cx.c“b



