GOVERNMENT OF INDIA : THE PATENT OFFICE, 214, LOWER CIRCULAR ROAD, CALCUTTA-17.

Specification No. 96662. Application No. 96662, dated 24th November 1964. Complete
Specification lett on 18th September 1965. (Appiication accepted 11th May 1966.)

Index at acceptance—70c4 [LVIIKS)].

PROVISIONAL SPECIFICATION

IMPROVEMENTS IN OR RELATING TO ETCHING AND DECORATIVE ANODIS-
ING Or ALUMINIUM AND 1S ALLOUY)Y,

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, Rarl MaRrG, NEw DELHI-], INDIA, AN INDIAN REGIS-
TEHED BODY INCORPORATED UNDLR THE REGISTRATION OF SOCIETIES AcT (Acy XXI oF 1860),

The followmg specification deseribes the ndture of this mvenpon.

This 18 an wvention by BALKUNJE ANANTHA
SHENOI Scentist, and MISS KARAISUDI SANKARA
NARAYANA SASTRI INDIRA, Senior Scienfifie Assis-
tant, both of ihe Cential Fuec rechem cal Research
Instituie, Karakudi, Indita, boih Ind an eitizens

Th s nvention relates to improvements in or relating
to etching and decorative anodisang and co.ouring of
ajumnuun and ity a'loys

Hitherto 1t has been proposed te resort to decorative
anodising of alumin um having mul.toned effect (I} by
costly engrav ng, printing and (II) by regrystallisalion
Process

This process (I) 15 open to the on)ection that 1t 1s
(1) costly, (2) laborious and (3) tme consurming We
have made improvement over ihe process (Il) by intro-
duc ng the pre-etching {reatment which i not mention-
ed 1n the hterature so far in this process Recrystals
lisation process 1n aluminium 1s made easer by 1mt10.
ducing this pretreatment

To these ends, the invenfion broadly consists
cleaning the alumimum surface 1 etchanis of aad
hahdes or 1 solutions of chrom ¢ atid, phosphere aaid,
sodium hydroxide, etc, then heat freating alumimum
and etcling 1 sodwum chlor de soluiions  contaming
hydrechlor ¢ acid with the aforesaid speeimen as the
anode and steet or alumimum as the cathode

The following typ cal examples are given o illus-
trate the 1nventon —

ExaMPLE

The specimen of alununum or 1ifs alloys were clean-
ad 1n etchants like HF, HCL, NaOH or desmudging s0lu-~
tions for 30 seconds to 2 minutes, heat treated m a
furpace at 300-800°C for 2 minutes to 1 hour Specl.
mens are quenched in water Etched in the following
solution anodicaldy The specimens are then anodi.ed
and coloured

ETCHING SOLUTION

Composifion  Bodmum chlopide .. 10 gme—100 gms
Water «+ 1 liire
Hydrochlorie acidd . 10 ml
Temperature or 205000
Time .. & mmutes to 1 hour
Current denaity o 40 mA—]60 mAfom?
Cathode +» Aluminwm or Steel

The following are among the mawmn advantages of
the mvention *

1 The preplated aluminium gives better grain con-

trast and the spangle effect 15 obianed at lesser timne.
say even 1n less than 5 minutes,

2 Cheap, working af room temperature with low
current densihes.

3 Etching time after heat treatment Is lowered to
bring ocut the same gramn contrast

4 The decoralive effect obtained on aluminlum att‘
efchng 15 unique and attractive and have different

shades This can be anodised and can be given diff-
erent colours

5 Suitable for tableware, camera-finishes, etc,

o REFERENCES
rnamental surfaces for dyed aluminmum, B
953,344, C A 60 No 13 P 15443 ™ B B

2 Decorative Aluminium surface—~N Mosto
vyeh &
W A, Muchell, U, 8 P 2041, 930 (1960) v

R. BHASKAR PAI
Patents Officer,
Council of Scientific & Industrigl Research

Dated this 18th day of November 1964,

COMPLETE SPECIFICATION

OVEMENTS IN OR RELATING TO ETCHING AND
IMPROVEMENTS ING OF ALUMINIUM AND 1S A._LUI:EFORATWE ANODIS

COUNCIL OF SCIENTIFIC AND INDUSTRIAL: RESEA RCH, Ra¥t MARG, NEw DELHIL-

1, INDIA, AN INDIAN REGIS-

TERED BODY INCORPORATED UNDER [HE REGISIBATION OF SOCIETIES ACT (AT XXI oF 1860)

The following spectficqiwon particularly describes and ascertawns the nature of
the manner wn which it 15 10 be Performed

This 1s an mventwon by BALKUNJE ANANTHA
SHENOI, Scientist, and MISS KARAIKUDI SANKARA
NARAYANA SASTRI INDIRA, Sentor Sc entific Assis-
tant, both of the Central Electrochermcal Research
Institute, Karatkudi, India, both Indian citizens

This mvention relates to improvements in ar reta-
ting to etchung and decorative anodising of alumimum
and its alloys

Hitherio 1 has been proposed to resort to decora-
tive anodising of aluminium and its zalloys having mul-
tifoned effect by (1) costly engraving, printing and
(2) by recrystallisation proecess The process (1) 18
open t¢ the objection that 1t 18 (a) costly, {b) lahorious
and (¢) time consumng We have made 1mprovement
over the process (2) by mtroducing the pre-etching
reatment which 1= not mentioned m the literature so

this wvention and

far in this process Reerystallisation Process in glu
i 15 made easler by iniroduciig this pretrea?meT}:‘.‘
To these ends, the process accordng to the present
vention broadly consists n cleaning the aluIJ o
surface m etchants of acid halides or in solut:n s op
cgdrormc acid, phosphoric acld, sodiumn hydro:r(:gz g:
Ztc l:.l];n csltrb:m?te, then heat treating alumimum and
v &g electrolytically i solutions contamning sodium
Chloride, hydrochloric acig with the aforesaid specimen

the de,
eiching to any desired extent pth of preferent al

The following typic

al
trate the mmvention — examples are given to 1llus-
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ExaMeLE,

The specimen of aluminium or its alloys were clean-
ad in suitable etchanis such as HF, HCL. NaOH or de-
smudging solution for 30 seconds fo 2 minutes, strain-
ed and heat treated in a furnace at 300-800°C. for 2
minutes o I hour. Specimens can be either cooled
slowly, ie., annealed at any time interval at desired
temperature or quenched in water, depending upon the
mechanical properties and crystallise as desired. The
samplez are then eiched in the following solulion ano-
dically or altelrnafely chemically etched.

Compogition : Sodium chioride 10100 gma
Water 1 litrs
Hydrochioric acid 10 mlfl

Opetating Temperature 20-—-50°C

xonditions Time 5 mts—1 hr.

Current density 40 mA jcmi-—160mA jcms

Cathoda

Superpurity aluminium or its alloys conta‘ning mag-
nesiurn gives the best resulis with respect to itg control-
led grain growth and retention of the same reflectivily
even afier anodising. Aluminlum alloys with purity
89.5 per cent. gives the best results with regard fo
surface finish. 28, 38, 565 alloys also give satisfactory
finishes,

Aluminium ot steal

The anodising conditions are given below:
Concentration of sulphuric acid . 12% - 20% V/V

Carrent density . . . . 10 -20 asf
Temperature . . . . 14 -26°C.

ime . . . . . . 5 -20 minutes
Vollage . . . . . 10 -2V

The plates after anodising are washed with water and
coloured using organic dyestuff solutions and sealed in
boiling water,

The following are among the main advantages of the
invention :—

1. The preplated aluminium gives better grain con-
tras: and the spangle effect is obtained at lesser time,
say even in less than 5§ minutes,

2. Cheap, working at room temperature with low
current densities,

3. Btching time after heat treaiment is lowered to
kring out the same grain contrast.
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4. The decorat've effect obtained on aluminium after
etching is unique and a'tractive and have different
shades. This can be anodised and can he given any
desired colour.

5. Buitable for finishes such as tableware, camera
finishes, ete.

6. Spangle finish on aluminium is a new and attrae-
tive finish. Thls finish is expecled to have large poten-
tialitles in decorative applications. Field of applicat.on
range from jewelle:y wirdow frames. refrigarator trim,
car trim, name plate industry, architectural anedising,
furniture ndusiries and a number of other applications.

7. The tiny mirror like facets of each gramn with dili-
erent shades which spark'e at difierent directions is an
added advantage as regards eye appeal,

We claim :

1. A process for etching and decorative enodising of
aluminium and (ts alloys which econsists in cleaning the
aluminium scrface in stchants of acid halides or in solu.
tions of chromie acid, phosphoric ac d, sodium hydroxide
or sodium carbonate ; then heat treating aluminium and
e.ching electrolytically in so'ut ons containing sodium
chloride, hydrochloric acid with the aforesa’tl speeimen
as the anode and steel or aluminium as the eathode.

2. A process as claimed in Claim 1 wherein the heat
treated aluminium pieces are eiched chemically in solu-
tions containing nitric zeid, hydrochloric acid and hydro-
fluorie acd in suilable coneentrations as to control! the
depth of preferential etch'ng to any deshed exten:.

3. A process for the etching and decorative ancdising
of aluminium and its alloys, subsiantially ss deseribed
in the example.

4. A process for the etch'ng and decorative anodising
of aluminium and 1ts alloys, substantially as herein-
belore described.

5. Etched and decoratively ancdised alumininm and
its alloys whenever obta ned aceording to s process sube
stantially as hereinbefore described,

R. BHASKAR. PAT,
Patents Officer,

Council of Sclentific & Industril Research.

Dated this 3ist day of Angust 1965.



