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““IMPROVEMENTS IN OR RELATING TO POWDERLESS ETCHING OF ALUMINIUM AND 118 ALLOYS FOR PECTO.
ENGRAVING AND BLOCK MAKING”

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, Rart Mare, NEw Deumr—1, INnia, AN INDIAN

REGISTERED BODY INCORPORATED UNDER THE REGISTRATION oF SoCIETIES AcT (Act XXI oF 1860)

The following specification deseribes the nature of this tnvention.

This is an invention by Balkunje Anantha Shenoi, Scientist, a citizen of India and employed in the Central Elee-
-grochemical Research Institute, Karaikudi—3, Tamil Nadu, India.

This invention relates to improvements in or relating
to powderless etching of aluminium and its alloys for
photo engraving and block making.

Hitherto it has been propored to ns<e aluminium and
its alloys for photo-engraving and block making purposes
for which some suitable etehing solutions are developed
under trade names in foreign countries,

This is open to the ohjection that the etching solutions
.developed 1 foreign countries for photo-engraving and
plock making for aluminium are proprietary and are
available only in trade names and hence, there is a need
10 develop our own composition for the powderless
. etching of aluminiun: for the above purpose.

The object of this invention is to ohviate the ahove
-disadvantage by nsing the etching solutions described
in thiy patent which are cheap and indigenously avail-
.able for powderless etching of aliminium and s alloys
for pheto-engraving and block making.

To these ends, the invention broadly consists in etching
aluminium and its alloys for the purpose of photo-
engraving and block making after applving the acid
resistant photoresist and developing the image adopting
‘the conventional methods given in the art of photoen-
graving and block making using ferric chloride solution
of specific gravity 1:26 to 1-38(30°—40°Be) containing
& water immissible solvent comsisting of aliphatic or
aroroatic hydrocarbons or naphthenie hydrocarbons
‘which has got high fiash point and wlich substantially
umreactive with the etehing solutions like kercsene or
petroleum ether or diesel or toluene or naphthalene or
diethyl benzene or trichloroethylene. In 2ddition to the
-above, the etching solution aleo contains a film forning
substance, surface active agents and aceelerators, Copper
-chloride or suphate and other ehloride salt of §in and
cadmium are individually or in combination with ammo-
nium thioeyanate is uged as accelerator in the etehing
composition without which the efching rate is sluggish,
‘The surface active agents like lignin sulphonic acid,
lauryl sulphate, cetyl trimethyl armmonium hromide or
chloride, “amphocerine BD™ {a surface active agent
produced by Mfs HICO Products Litd., Bombay),
teepol, tetramethyl ammonium chloride, sulphonated
eastor oil, are used individually or in combination in the
efching solution,  Compounds like ethylene glyeol,
-ethylene glycol monoethyl ether, triethanol or mono-
ethanolamine, amines and esters of asteric acid, palmitic
acid are also used in the etching solution to cenirel the
etching rate and to avoid lateral cutting of the image on
the photoresist, The pH of the etching electrolyte was
adjusted to 0-2 with hydrochloric acid of ammonia as
the case may be,

The following are the examples given to illustrate the
invention and not to limit the scope of the invention :

28 aluminium alloy was degreared and acid resistant
photoresist was applied and the image was developed
using the conventional methods available in the avt of
photoengraving, After aeveloping the image it was ete-
hed in the following etching solution : '

. Ferric chloride 30° Be (Specific gravity
1-26) pH adjusted
to 1'5 with hydro-
chloric acid

Kerosene .. . 1-5%
Teepol .. .o 19
Temperature .. 30—35°C

Time of etching 16 minutes
The image was not affected due to lateral cutting due to
etching.

EXAMPLE 2

The photoresist was applied as in Bxample 1 over 96s
aluminium alloy and the image was developed in the
samte way. Then the plate was etched using the under-
mentioned etching solution :

Ferric chloride 40°Be  (Specific gra-
vity : 1-38) pH ad-
justed to 1 with hy-
drochloric acid

Petroleum ether v 2%
Sodium, lauryl sulphate .. 0.2 g
Ethylene glveol oo 1%
Temperature .. 3538

Etching time 15 minutes

In the above solution, etching was good and the image
wus not spoiled,

EXAMPLE 3

The photoresist was applied over 658 aluminium
alloy and the image was developed as in Example 1,
The plate was etched in the following etching solution :

Terric chloride |, 35°Be  (Specific gra-
vity : 1-3%) pH
adjusted to 1 with

. ATImonia
Diesel or kerosene A
Lignin. sulphonic acid .. 0:5%

Cupric chloride or stanmous
chloride or cadmium chio-
ride v 0-49,

Ammeonium thiocyanate .. 0-029,
" Ethylene glycol monoethyl

ether .. 2%
Operating terwperature 30—35°C
Etching time 15 minufes

PRICE : TWO RUPEES
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The image was not at all affected and the etch factor was
good. _ :

EXAMPLE 4

The acid photoresist was formed over high purity
aluminivm sheet, and the nmage was prepared as in
Example 1. After preparing the image, it was etehed in
the following etching solution :

38% Be (Spesific gra-
vity : 1-355) pH

1-5 with hydrochlorie

Ferric chloride ..

pH adiusted to

acid
Kerosine ‘e 2%
Sulphonated castor oil .. ¢-2%,
Triethanolemine .o 1%
Ethvlene glhyeol 19,
Copper chloride 0-49,
Amniopium thiseyanate .. -39
Working temperature 30—38°C
Etching time 15 minutes

The image was perfect and unaffected by the etching
solution. No laters] corrosion was observed. The etch
factor was good.

EXAMPLE 5

98 aluminium alloy plate was electrolytically greined
and then anodised in sufphuric or chromic acidand then
the pieture was developed by photographic method and
etehed in the following selution - '

38° Be (Specific gra-
vity : 1-355)

15 with hydrachlorie

Feﬁ’ic chloride ..

pH adjusted to

_ acid
Kerosine .- .29
Sulphobated castor oil 629,
Triethanolamine ' . 1%
Ethylene glyeol A
Copper chloride G-49%,
Ammonivm thiocyanate .. 0-2%,
Working temperature 30—38°C
Etching time 15 minutes

The block produced was very fine,

EXAMPLE 6
Ferrie chloride .. 35°Be  (Specific gra-
vity ; 1-32)
pH adjusted to 1 with hydrochlorie
acid
Trichloroethylene .. 29
Trimethyl henzene 689/,
Methyl salicylate -39,
Triethanomaline 1Y
Sulphonated castor oil 0-59%
‘Sodium lauryl sulphate .. -39

Temperature 30—35°0

Etching time 15 minutes

33 aluminium alloy plate was degreased and acid’

 resistant photoresist was applied o5 in BExampe 1 and’

the image was developed acoording to the conventional

methods avallable in the art of block making and pheto

engraving. Then the plate was etched in the ahove-
mentioned etehing solution. The image was unaffected

and etching was perfect.

EXAMPLE 7

Al-Zn-Mg alloy was used and the image was formed -
a8 in the above examples.

30°Be (Specific gra
vity : 1-26)

Ferric chloride

pH adjusted to 1 with hydrochloric

acid
Toluene .. .. 6%
Tul'pentine'. .. .o 2%
Methyl sulpho-succinate .. 0-39]
Cupric chloride 0-49,
Ammonium thiocyanate .. €-029
Sodiwa splt of lignin  sul-
photiic acid 4-59%,
Teepol 2%
Bath ftemperatnre 3235

Biching time 15 minutes

The image wes unaflected and no lateral undercutting -
of the image was observed.

The following are among the main advantages of the -
inventton :

1. Aluminium and aluminium based alloys can be-
made use of for block making and phote engraving pur--
poses using the etching solutions mentioned in this.

patent.

9. The etching solution mentioned in this patent has
got good etching characteristic and # does not spoil the
image hy lateral or undercutting type of corrosion.

2. The etching solution is com);ozed of freely available:
chemicals.
4. The etching solntion deseribed in this patent can

he used for photo-engraving and Lieck making electro.
Iytically grained and anodised aluminium and its alloys

Doted this 28th day of October, 1472

PATENTE OFFICER,

Council of Setentific and Industris] Resesrch
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Complete Specification

+T]fPROVEMENTS IN OR RELATING TO THE MANUFACTURE OF ALUMINIUM PHCTC ERGRAVURE FLATE AN
BLOCK BY POWDERLESS ETCHING OF ALUMINIUM AND ITS ALLOYS”

COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH, Rart Mare, NEw DELHI—1, TNDIA, AN INDIAW REGIS-
FERED BODY INCORPORTED UNDER THE REGISTRATION OF SocIETIES AcT (Act XXI oF 1860}

The following specification particularly describes and ascertains the nature of this tnvention and the manner in which
it is to be performed

This is an invention by Balkunje Anantha Shenoi, Scientist, a eitizen of India ahd emploved in the Cont:
chemion] Research Institute, Karaikudi—623006, Tamil Nadu, India. woy o Central Bleoro-

This invention rolates to improvements in or relating
to the manufacture of photoengravare plate and block
by aluminium and its alloys.

Hitherto it has been proposed to use aluminiumand  its
alloys for photo engraving and block making purposes
for which some suitable etching solutions are developed
under trade names in foreign countries.

The limitations connected with the prior knowledge
are that the composition of the etching solntions are
proprietary and are only available in trade names.
Hence, there is a need for developing an etehing compo-
sition for powderless etching of aluminiumand its alloy
for photo engraving and block making.

The wain object of this invention is to obviate the
ahove disadvantages by developing an etching solution
which is cheap and indigenously avatlable for powderless
etehing of aluniinium and its alloys for photo engraving
and block making,

According to the present invention, there is provided a
process for the manufacture of aluminivis photo engrav-
ure plate and block whiel consists in etching (a) alunui-
piwm {minium 99%) and its alloys containing magnesium
1—5%, or copper 0-5—3%, or zinc (0-5—15%, or tin
0229/, or combination of more than one said alloying
ingredients with aluminium are etched n (b) an etching
solution containing ferric chloride (specific gravity 1-26
to 1-38) with a water immiscible solvent with a high
flashpoint and substantially unreactive with etching
solutions like kerosene, petroleumiether, diese!, toluene,
napthalene, diethul benzene or triehlorethulene.

A film forming substance like ethylene glycol, ethulene
glycol monoethyl ether, triethanol or mono ethanolamine
and amines and esters of steric acid and palmitic acid
may be added to the etching solution.

A surface active agent such as lignin sulphonic acid,
lauryl sulphate, cetyl trimethyl ammonium bromide or
chloride, teepol, tetramethyl ammonium chloride,
sulphonated castor oil and “amphocerine BD” may be
added to the etching solution.

Accelerators like copper chloride or sulphate and other
chloride salts such as tin chloride and cadmium chloride
with or without ammonium thiocyanate may be added
to the etching solution.

In the invented process, etching of aluminium and its
alloys for the purpose of photo engraving and block
making after applying acid resistant photoresist and
developing the image adopting the conventional methods
given inthe part of photo engraving and block making
using feric chloride solution of specific gravity 1-26—
1-38 {30—40° Be) along with a water immiscible sol-
vent consisting of aliphatic or aromatic hydrocarhons of
naphthenie hydrocarbons which have got high flash point
and which are substantially unreactive with the etching
solutions like kerosene or petroleumn ether or diesei or
toluene or nephthalene or diethul benzene or thrichlore-

thulene. In addition to the ahove, the etching solution -

-

also contains a film forming substance, surface active
agents and accelerators. Copper chloride or sulphate
and other chloride salt of tin and cadmium aze individoa-
lly or in comhination with ammonium thiocyanate are
used as accelerator in the etching composttion without
which the etching rate is sluggish. The surface aetive
agents like lignin sulphonic acid, laurul sulphate, cetul
trimethul ammonium bromide or chloride, amphc;ceriue
BD” (a surface active agent produeed by M/s HICO
Products Lsd., Bombay), teepol, tetramethul ammonium
chloride, snlphonated castor oil, are used individually
or in combination in the etching solution. Compounds
like ethulene glyeol, ethulene giycol monoethyl ether
triethanol or monoethanolaline, amines and esters OE'
steric actd, palmitic acid are also used in the etching
solation to control the etching rate and to avoid lateral
cutting of the irnage on the photoresist, The pH of the
etching elecirolute was aljusted to 0 to 2 with hydroch=
loric acidl or as the case may hbe,

The following are the examples given to illustrate
the invention and not to limit the seope of the invention :

28 aluminimn alloy was degreased and acid resistant
photoresist was applied and the image was developed
using the conventional methods available in the art of
photoengraving.  After developing the image, it wag
etched in the following solution : °

Fervic chloride ... 30°Be (Specific gra-

vity ¢ 1-26)

pH adjusted to 1-5 with hydrochloric
acid .

Kerosene . o 1-5%,

Teepol v 1%

Temperature 31-—-36°C

Time of etching 15 minutes

The image was not affected due to lateral cutting due
o etching.

EXAMPLE 2

The photoresist was applied as in Example 1 over
265 (copper : 4-25%) aluminitum alloy and the image
was developed i the same way. Then the plate was
etched using the undermentioned etching solution :

Ferzic chloride ... 40°Be {Specific gra-

_yity @ 1-38)

pH adjusted to 1 with hydrochlorie
acid

Petroleum ether . 290

Sodium laurul sulphate ... 0-29,

Ethulene glycol v 1%

Temperature 35—338°C

Etching time 15 minutes

In the above solution, etching was gocd and the image.
was not spoiled.



EXAMPLE 3

The photoresist was applied over 658 sluminium alloy
(Mg- 1%, Cu 0-25%,, Si 0-5%, and Cr 0-25%) and the
image was developed as in Example 1. The plate was
etched in the following etching solation :

35° Be (Specific gra-
vity : 1-32)
1 with amonia

* Ferric chloride ...

pH adjusted to
Diesel or kerosene e 29
e 059,

Cupric chloride or stann-
ous chloride or cadmium

Lignin sulphouic acid

chloride . 0-49,
~ Ammonium thiocyanate ... 0-02%
_ Ethulene gluesl monosthul
ether e 294
'Operating temperature 30-—-35°C

Etching time . 16 minutes

The image was not at all affected and the etch factor
was good.

EXAMPLE 4

The acid photoresist ‘was formed over high purity
aluminium sheet and the image was prepared as in
Example 1. After preparing the image 1t was etched in
the following etchmg solution :

. Ferric chloride ... 38°Be (Specific gra-
- vity : 1-335)

PH adjusted to 1-5 with hydrochloric
acid

Kerosene v 29

Sulphonated castor oil 029

Triethanolamine e 19

Ethulene glycol o 19

Copper chloride 0-49%,

Ammonium thiocyanate ... 0-2%

" Working temperature 30—38°C
Etching time ... o 15 minutes

The image was perfect and nnaffected by the etching
solution. No lateral corrosion was observed. The
etch factor was good.

EXAMPLE 5

28 (999, aluminium) aluminivn alloy plate was
electrolutically grained and then anodised in sulphurie
or ¢hromic acid and then the picture was developed by
photographic method and efched in the following solu-
tion :

Ferric chloride ... 38°Be (Sp'eciﬁc gra-

vity : 1-355)
pH adjusted fo 1:5 with hydrochlorie
_ acid
Kerosene - e 29
Sulphonated castor oil 0-29,
Triethanolamine e 19
Ethulene ghucol w19
" Copper chloride .. 0-49
Ammonium thiocyanate ... 0-29
Working temperature 30—38°C
Ttching time 15 minutes

The block produced was very fine.
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EXAMPLE ¢

Ferric chloride . 35°Be  (Rpecific gra-

vity @ 1-33)
pH adjusted to 1 with hydrochloric
: _ acid
Trichloroethulene e 2%
Trimethul henzene 6—89%,
Methul salicylate 0-39,

Triethanolamine e 1%,
Sulphonated eastor oil 0-5%,
Sodinm laurul sulphate ... 039
Temperature 3¢—35°C
Etching time 15 minutes

38 aluminium alloy (1-259, manganese) plate was
degreased and aid resistant photoresist was applied as
in Example 1 and the image was developed aceording to
the conventional methods available in the art of block
making and photoengraving. Then the plate was etched
in the above mentioned etching solution. The image was
unaffected and etching was perfect.

EXAMPLE 7

Al-Zn-Mg alloy was used and the image was formed
as in the above examples.

Ferric chloride 30°Be  (Speeitic gra-

. . vity) 1-28

pH adjusted to 1 with hydrochloric
acid '

Toluene o 6%

Turpentine . 2%

Methul sulphosuccinate ... 0-39

Cuprie chloride ... 0-49, .

Ammonium thiocyanate 0-029%,

Sodium salt of lignin sul-

phonie acid 0-5%,

Teepol e 6029

Bath temperature 32—35°C

Etching time 15 minutes

The image was unaffected and no lateral underentting
of the image was observed. '

In all the above seven examples each factor was
approximately 20,

_ The following are among the main advantages of the
Invention :

1. Aluminjum and aluminium based alloys can be
made use of for block making and photo engraving
purposcs using the etching solutions mentioned in this
patent.

2. The etching solution mentioned in this patent has
got good etching characteristics and it does not spoil
the image by lateral or undercutting type of corrosion.

+ 8. The etching solution is composed of indigenously

_ available chemicals

4. The etching solution described in this patent can
be used for photo-engraving and block making electroly-
tically grained and anodised aluminium and its alloys. .
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WE CLAIM :

1. A process for the manufacture of aluminium phote
engravurs plate and block which consists in etching
(@) aluminium (mirimum 99%,) and its alloys containing
magnesium 1—5%, or copper 0-5—85Y, or zinc 0 5—-15%,
or tin 0-2—29%, or comhination of more than one said
slloying ingredients with aluminium in {b) an etching
solution comprising ferric chloride {specific gravity 1+-26
to 2-38) with a water immiscible solvent with a high
flashpeint and substantially unreactive with etching
solutions like Kerosene, petroleum ether, diesel, toluene,
papthalene, diethyl benzene or trichlorethylene.

2. A process as claimed in Claim 1 wherein a film
forming substance like efhulene glycol, ethylene glycol
monoethyl sther, triethanol or mono ethanolamine and
gmines and esters of steric acid and palmitic acid are
added to the etching solution.

LIP(D}I61POCH~000--103.7¢—C12S

3. A process as claimed in Claim 1 to 2 whrein a sir-
face active agent such as lignin sulphonic acid, laneyl
sulphate, cetul trimethyl ammonium bromide or chloride,
teepol, tetramethul ammonium chloride, sulphonated

castor oil and “amphocerine BD” is added to the etching
solution:

4. A process as claimed in any of the preceding claims
whetein accerators like copper ehloride or sulphate and
other chloride salts such as tin chloride and cadmium
chloride with or without ammonium thiocyanate are
added to the etching solution.

Dated this 24tk day of Janunary 1974,

PATENTS OFFICER
‘Council of Seientific & Industrial Research



