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PROVISIONAL SPECIFICATION

“IMPROVEMENTS IN OR RELATING TO METHODS OF PLATING ON ALUMINIUM”

COUNCIL OF SCIENTIPIC AND INDUSTRIAL RESEARCH, RaFI MARG, NEw DELHL [, INDIA, AN INDIAN
REGISTERED BODY INCORPORATED UNDER THE REGISTRATION OF SOCIETIES ACT {AcT X X1 oF 1860)

The following specification describes

This is an inventicn by BALKUNJE ANAN-
THA SHENOI, Scientist, a citizen of India and
employed in the Gentral Electrochemical Research
Institute, Karaikudi-3, India,

This invention relates to improvements in or
relating to methods of plating on aluminium.

Hithexto it has been proposed to use any one
of the following procesess as a preplating opera-
tion, viz. immersion zinc coating or anodising or
immersion tinning. The recent trend is towards
immersion tinning followed by bronze strike,

This is open to the objection that in the case
of immersion tinning process, one more siep
namely, “Bronze Strike” is given after immersion
tinning before taken to further plating. Wherever
this bronze strike is a must, the process mvolves
two steps and two separate baths.

The object of the present invention is to obviate
these disadvantages by having a single bath which
acts as an activating immersion tin bath as well
as bronze strike bath. In the present bath, the

articles to be plated are to be kept for 30 seconds-

to receive an immersion tin deposit by replacing

the aluminium surface oxide film and then current .

is impressed to get a bronze strike.

The bath is so formulated that it contains
complexing agents which will not allow alummium
to precipitate down and these addition agents
will not interfere with the plating operation. It
is found that the bronze strike obtained
from this bath is bright and adherent. The
bronze strike thus obtained is suitable for further
deposition of copper-nickel and chromium.
Tt is also found that the soldering on bronze
strike given aluminium is very strong. The bronze
sirike obtained from this bath is suitable
for electroless plating by copper or nickel straight
away. The composition developed is of such a
nature that the metal ion concentration except
stannate content in the bath is much less compared
to the conventicnal bronze plating baths. The
dual role of the present bath as an activation
tinning  bath .as well as bronze electroplating
bath is due to the higher stannate content in'the

bath.

The bath used for giving bronze strike consists
of potassium stannate, COpper cyanide, potassium
hydroxide and a complexing agent. Suitable
complexing agents have been mentioned in the

Examples.

the nature of this invention =

The electrodeposition is carried out between
35° and 60°C. When temperature is increased
deposition of tin also increases resulting in a dull
more or less white deposit. Conventional current
densities for copper-tin alloy plating are suitable. -
It varies from 1.5 Afdm? to 10Ajdm2 Copper
or copper-tin anodes can be used for these purposes.
The tin-copper- alloy can be electrodeposited to
any desired thickness. The deposits are also
bright and smooth by virtue of the addition
agents mentioned in the Examples.

The following typical examples are given to
illustrate the invention :

Eiample 1

Commercially pure aluminum 2S alloy was
used for comparative purposes. Before electro=
deposition of tin-copper alloy, it was cleaned as
follows : It was degreased first with ordinary
solvents like trichloroethylene or acetone. It
was then immersed into the alkaline solution of
30 gf1 sodium carbonate and go g/1 trisodium
phosphate for about 2-3 minutes at 6o °C. After
washing thoroughly it was dipped into acid etching
solution containing 15%(v} at 70-8o °C for about
5 minutes, washed with tap water and then distilled
water. The plate was immersed in the following
solution and allowed g0 seconds to receive immersion
tinning and thereafter current was impressed for
about 2-5 minutes. Tin copper alloy was used
as anode material.

Copper cyanide 10 gfl
Potassium cyanide 20 gfl -
Potassium stannate . 110 gfl a
Potassium hydroxide - Cegl
Triethanolamine 4 mifl’
Temperature . 40 °C2 .
Current density - 3.5 A/dm*

The bronze sirike obtained was adherent,
smooth and bright.

Example 2

With the bath composition given in Example 1
bronze strike was given on 3S aluminium alloy.
Rest of the procedures followed are the same as
in Example 1. The deposit obtained was very
adherent and smooth. : _
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Example 2(a)

Bronze strike can be had on 25, 35 and 263
aluminium from the undermentioned bath. The
work pieces were cleaned and etched as given in
Example 1 and 30 seconds’ time was allowed for
immersion tin deposit to take place Copper-tin
alloy was used as anode material. An adherent
smooth deposit was obtained.

Copper cyanide v 8 g/l
Potassium cyanide .. 26 gfl
Potassium stannate . 120 gfl
Potassium hydroxide 7.5 gfl
D. Mannitel or D. Sorbitol . 8 gl
Temperature . - 45 °C
Cutrent density 3 Afdm
Example 3

Coppet cyanide . e 13 g/l
Potassium cyanide . . 15 g/l
Potassium stannate . . go g/l

" Potassium hydroxide . . 6 g/l
Sodium gluconate . .. 3.5 g/
Temperature o 50 °C
Current density . _. T 4 Afdm?®

Repeated with aluminium die castings, 28,

38 and 265. Thespécimen was cleaned and etched
as in Bxample 1. 30 seconds were allowed for
immersion tinning before giving bronze strike.
The deposit obtained was smooth, very bright and
adherent.

Example 4

Copper cyanide 12 gfl

Potassium cyanide . ag gft
Potassium stanpate 100 gfl
Potassium hydroxide . . 5
Glycolic acid to gft
Temperature 48 °C
Current density 3.5 Afdm?

Repeated with aluminium die castings, 23, 38
and 263. The specimen was cleaned and etched
as in Example 1. 30 seconds were allowed for
immersion tinning before bronze strike. All the
alloys mentioned received smooth adherent deposit,

The following are among the main advantages
of the invention :

1. In the present invention, it is possible to
electrodeposit adherent bright tin-copper alloy on
aluminium and its alloys directly by having a
single bath for obtaining immersion tin and bronze
strike,

. 2. Bronze strike followed by copper plating on
aluminium 1s useful as bimetallic printing plate in

printing . industry.  Copper plated aluminium
wires and sirips can be prepaied by follwing the
process. described in this patent.

3. This process is successful to all aluminium
alloys containing even lesser percentage of copper
and also super purity alumimiwm.

Dated this 27th day of December, 1g71.
' - {8d)
R. BHASKAR PAI
PATENTS OFFICER
Council of Scientific and Industrial Research

COMPLETE SPECIFICATION

«IMPROVEMENTS IN OR RELATING TO METHODS OF PLATING ON ALUMINIUM®

COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH RAFI MARG, NEW DELHI-1, INDIA, AN INDIAN
REGISTERED BODY INGORPORATED UNDER THE REGISTRATION OF SOCIETIES AcT (ACT XXI oF 1960)

The following specification particularly describes and ascertains the naiture of this invention and the manner
' in which it is to be performed :—

This an invention by BALKUNJE ANANTHA
SHENOI, Scientist, and employed in the Central
Flectrochemical Research Institute, Karaikudi-3,
India, an Indian citizen.

This invention relates to improvements in or
relating to methods of plating on aluminium.

Hitherto it has been proposed to use any one
of the follning processes as a preplating operation,
viz. immersion zinc¢ coating or anodising or immer-
sion tinning., The recent trend is towards immer-
sion tinning followed by bronze strike.

The immersion tinning process hitherto
practised involves two steps namely, (i) immersion
tinning followed by (ii) bronze strike prior to
plating on aluminium. Wherever this bronze
strike is a must, the process involves two steps
involving two sepavate baths and hence the
disadvantage.

- The ohject of the present invention is to
obviate these disadvantages by bhaving a single
bath which acts as an activating immersion tin
bath as well as brongze strike bath. In the present
bath, the articles to be plated are to be kept for

30 seconds to receive an immersion tin deposit by
replacing the aluminium  surface oxide fhlm and
then current is impressed to get a bronze strike,

The bath is so formulated that it contains
complexing agents which will not allow aluminium
to precipitate down and these addition agents will
not interfere with the plating operation. It is
foung _that the bronze strike obtained from this
bath is bright and adherent. The bronze strike
thus obtained is suitable for further deposition
Of copper-nickel and chromium. It is also found
that the soldering on bronze strike given aluminium
is very strong. The bronze strike obtained from
this bath is suitable for electroless plating by
copper or nickel straightaway. The composition
devéloped is of such a nature that the metal ion
concentration except stannate content in the bath
is much less compared to the conventional bronze
plating baths. The dual role of the present
bath as an activation tinning bath as well as
bronze electroplating bath is due to the higher
stannate content in the bath. '

The bath used for giving bronze strike consist
of potassium stannate, copper cyanide, potassivm
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hydroxide and a complexing agent. Suitable
complexing agents have been mentioned in the
examples.

The electrodeposition is carried out between
35° and 60°C. When temperature is increased,
deposition of tin also increases resulting in a dull
more or less white deposit. Conventional current
densities for copper-tin alloy plating are suitable.
Tt varies from I1'5 Afdm2. to 10 Ajdm?2. Copper
or copper-tin anodes.can ¢ used for these purposes,
The tin-copper alloy can be electrodeposited to
any  désired thickness. The deposits are also
bright and smooth by virtue of the addition agents
mentioned in the examples.

The present invention consists of 2a new
bath composition for plating on aluminium (or
its alloys) which comprises of potassium stannate,
potassium  hydroxide, potassium cyanide copper
cyanide and a suitable chelating agent.

The following typical examples are given to
illustrate the invention :

Example x

Commercially pure aluminium (99% alu-
minium) was used for comparative purposes.
Before electrodeposition of tin-copper alloy, it was
cleaned as follows :

It was degreased first with ordinary solvents
like trichloroethylene or acetone. It was then
immersed into the alkaline solution of 30 gf1
sodium carbonate and 30 gf1 trisodium phosphate
for about <2-3 minutes at 60°G. After washing
thoroughly, it was dipped into acid etching solution
containing 15% (v) sulphuric acid at 70-86 °C for
about five minutes, washed with tap water and
then distilled water. The plate was immersed
into bath having the following composition and
conditions and allowed 30 seconds to receive
immersion tinning and thereafter current was
impressed for about 2.5 minutes. Tin-copper alloy
was used as anode meterial.

Copper cyanide . 10 g/l
Potassiym cyanide 20 gfl
Potassium stannate : 110 gf1
Potassium hydroxide 4 gl
Triethanolamine . . . 4 mlf]
Temperature . 40 °C
Current density 3.5 Afdm®

The bronze strike obtained was adherent,
smooth and bright.

Example 2

With the bath composition given in Example 1
bronze strike was given on aluminium alloy con-
taining 1°25% manganese (35S aluminium alloy).
Rest of the procedures followed are the same as
in Example 1. The deposit obtained was very
adherent and smooth.

Example 2{(a)

Bronze strike can be had on 999, aluminium
alloy {25 aluminium alloy), ¢8°75% alluminium
and 1-25% manganese alloy (38 aluminium alloy)
and on aluminium alloy containing 4.-25% copper,
silicon 0°'75%, 0-75% manganese, magnesium
0-5% (268 aluminium alloy) from the under-
mentioned bath. The work pieces were cleaned
and etched as given in Example r and go seconds’
time was allowed for immersion tin deposit to

take place. Copper:tin alloy was used as anode
-:(;aterlal.-An adherent smooth deposit was obtain~

Copper cyanide . . By
Potassium cyanide . . . 26 g/l
Potassium stannate . . rzo gfl
Potassium hydroxide . 7.5 gfl
D. Mannitol or D. Sorbitol & 8 g/l
Temperature s e« 485°C
Current density 3 Afdm?

Example 3

Bronze strike was given on aluminium die.
castings and on aluminium alloys such as 9g9%
al}npmium (28 aluminium alloy}, ¢8-75% alu-
minium and 1+25%, manganese alloy (35 aluminium
alloy} and on aluminium alloy contaning 4-25%,
copper, silicon 0-75%, ©-75% manganese and
magnesium 0-5% (268 aluminium alloy) from the
undermentioned bath composition. The speci-
mens were cleaned and etched as in  Example 1.
30 seconds were allowed for immersion tinning
before giving bronze strike. The deposit obtained
was smooth, very bright and adherent.

Copper cyanide 13 g/l
Potassium cyanide 15 g/l
Potassium stannate . g0 gjl
Potassium hydroxide 6 gfl
Sodium gluconate 3.5 g/l
Temperature . 50 °C
Current desnsity 4 Afdm .

Example 4

Bronze strike was given on aluminium die
castings and on aluminium alloys such as 9%
aluminium (28 aluminium alloy), ¢8-759%, alu-
mimum  and 1-25% manganese alloy (38 alu-
minium alloy) and an alvminivm alloy contaning
4+25% copper, silicon, 0+75%, 0-75% manganese
and magnesium 0-5% (268 aluminium aloy)
from the undermentioned bath composition. The
specimens were cleaned and eicned as in Example 1.
30 seconds veere allowed for immersion tinning
before giving bronze strike. The deposit obtained
was smooth very bright and adherent.

Copper cyanide . . 1z gfl
Potassium cyanide 2g gfl
Potassium stannate . 100 gfl
Potassium hydroxide 5 gfl
Glycolic acid 10 g/l
Temperature . . . 48 °C
Current density . ’ « 3.5 Afdm?

The following are among the main advantages

of the invention :

1. In the present invention, it is possibie to
electrocdeposit adherent, bright tin-copper alioy
on aluyminium and its alloys directly by having a
single bath for obtaining immersion tin and bronze

strike.
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: 2. Bronze strike followed by copper plating
on aluminium is useful as bimetallic printing plate
in printing industry. Copper plated aluminium
wires and strips can be prepared by following the
process described in this ivention.

3. This process is suecessful to all aluminium
alloys containing even lesser percentage of copper
and also super purity aluminium.

WE CLAIM :

1. A methog of plating on aluminium and its
alloys by electro-deposition of ‘“Bronze strike”
which consistsin using a bath comprising potassium
stannate, potassium cyanide, potassium hydroxide

- with a chelating agent such as sorbitol, mannitol

sodium glaconate or glycolic acid employing a
current density of 1:5 Afdm? to 10 Afdm2 at
40-50 °Cl.

2. A method as claimed in claim 1 wherein
the bronze strike bath used for plating comprises
potassium stannate 70-120 gpl, potassium hydroxide
4.160 gpl, potassium cyamde 15.34 gpl, copper
cyanide 5-16 gpl and with a chelating agent such

GIPN—-S7—64(1) CP&D Cal.[74—5-4-76—150,

as sorbital or mannitol or scdium gluconate-
or glycolic acid g-12 gfI1.

3. A method of plating on alvwiniwm and its
alloys as claimed in claim 1 wherein the preferred
ranges of ingredients of the bronze strike bath

consists of :

Potassiym $tannate . 1oo-120 gfl
Potassium hydroxide 5-8 gt
Potassium cyanide . . «  go-25 gfl
Copper cyanide 8-12 gfl
Sorbitol or mannitol or Sodium  5-7.5 g/l

gluconate or Glycolicacid ;
Dated this 23rd day of March, 1973.
(8d.)

ASST. PATENTS OFFICER,
Council of Scientific & Industrial Research.



