QOVERNMENT OF INDIA, THE FATENT OPFICS
214, ACHARYA JAGADISH BOSE ROAD
CALCUTTA-100017,

Complete Specification No, 146615  dgaed 18th August 1977
Applicetien and Provisieast Specification No. 1442/Ca1/76 dated 9th Auguut 1976
Acowptance of the compiste gpecification sdvestiesd o 28th July 1979

TESR.

Tndex at Socopance. 154;[""’“’ ‘J
70 & 4Ea.wucs)7

s 23 ) 5/08,

B4l a 7/04

* AN ELECTROCHEMICAL PROCESS FOR PREPARATION OF
LITHOGRAPHIC FRINTING TRIMETALLIC PLATESY..

COUNCIL OF SCIENTIFIC & INDUGTRIAL RESRARON
Rafi Marg, Nev Delhi-1, Imdia, an Fadtew
registered bedy inmoerperated mr the
Ragistration of Bocisties Aet.

The sotiowing specifioation describes the oatuee of this iavention,

PRICE: TWO RUPEPS



46615

This 1s an invention by BALKUNJE AFANTHA SHENOI, Scientist,
Central Electrochemical Kesearch Imtitute, Karaikudi-623006,

Tamil Nadu, India, Indian National.

This invention relates to improved 1ithographic pPrinting |
of trimetallic plates and methods of producing such plates.

Hitherto it has been proposed. to use aluminium plates
.proceaaed 'by‘che pical ox electrocﬁemical graining with the
suboequent anodic treatment for theformation of thin oxide film
over the surface to neke them suitable for printing work
employing dichromated colloide of albumin, gum, poiyvinyl
alcohol, glue, casein and Bheliac. Zinc plates are also deing
ueed in the place 9f alumiuium. The main principle is that the
sluminium or zine plates bearing a hardened photoresiat acte
@8 the ink-receiving image areas while the clean metal surface

Lunctions as an ink-repeller.

The other type of printing plates are the bimetallic and
trimetallic. In & bimetsl plabe eystem, ome of the two metals
acts as support as well as non-printing area for'tho system
nnd the other meal acts aa printing area for the aystem. For
instance, in systems of oopper-aluminium end copper-stainless steel
copper acts as printing area of the system and aluminium and
stainlesa eteel as non-printing area as well as suprorting metal
for the syetem. In the case of trimetal system, for example,
ohromium-copper-mild steel, chromium acts @s non-printing eres,

capper the printing area and mild steel the supporting bese netals.
p- R
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The main drawbacks of the hitherto known process are
given below:

The difficulties enccuntered with the first method are
that the gralns are susuoptible to friction during printing |
and hence the impressions obiained with them are low in
comparison with the bimetallic snd trimetallic plates. They
would also further oxidise if they are not properly stored
and the pH of the fountain solution is not properl, mintaimi
during printing.

Aluninidh snd stainless steelsm are not used very mueh in
bi and trime ial systems at present for the reasom that the
plating of copper on the formei is compartive.y difficult
and the latter for its high cost. In the conventional
trimetal gystem nerely mild-steel~copper-chromium, an in.tisdl
sublayer of alksline copper is uauall& plated from cyanide

baths. . But the waste treatment of cyanide is a problem.

The main object of'th\e rresent invention is to obviate
these disadventages by using mild steel base wherein the plate
1s.deposited with sn initiel sublayer of nickel from a
synthetic nickel plkting bath.

The novelfeature of the present invention resides in
providing a non-porous nickel layer as the sublayer inssmuoh es
'this increases the owrall herdness of the plate and precludes
poesible migration of moisture to the undsraide of the ocapper<

Thue, in actual prac tice, a sheet of mild eteel is plated
with a nickel sublayer and tisn with a layer of copper anm
chr amium. It is then coated with a photoresist, exposed
through & negative trensparency, dsveloped, coated with
asphalt, washed to remove the remaining photosencitive
costing left after development, e tohed with suitable etchants
to remove chromium in the printing areas. The printing plate .

thus formed is brought into use.

3
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The present invention broadly conglsts in rleting tha
base metal with @ non-porous depoeit of nickel to & thié:&meu
of'% pidarons and coppr plated to a thickness of 5 to 10
atérons ewd chrouium plated to @ thickness of 2-5 microns.
gt UL S SR L S
-EXAMPLE 1
. Bteel sheets of 20 cm x 20 om were first mechanioslly
polished, degreased with & solvent, cathocically clesned,
moid dipped, neuiralised md nickel plated from the
following bath: |

Nickel sulphates 240 g/1
Nickel chloride: 45 g/1
Boric acid 37.5 g/1
Current density: 3 A/dn®
pH 5+ 0.5
Temperature 45%C

Time 10 minutes

A matte finish nickel layer of about 5 microns was ebtained
-having & smooth, unlform, opaque surface.

‘The sheets were then ¢ opper plated under the following
conditionst

Covper sulpbate: 180 g/1
Bulphuric ecid: 75. 8/1
Addition agent

‘Phenol eulphonic acids 5 g/1

or glue 0.1 g/1
or gelatin 0.2 g/1
Temperature 40°C
Current density: 2.5 A/en®

A copper plate of 5 miorons thick, was obtained im 10 mim
'hlvink;gb“od appearsnce, uniformity and smoothness. |

‘The bopper plated sheets were chromium plated under the
following conditions:

~ Chromic amoid: 250 &/1
Sulphuric acid: 2.5 g/1
Current densityt 19 A/an®
Temperature an°g ‘

Chromium was deposited t6 @ thickness of 2 miaons in .
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in 12.5 min aud hed a remarkebly uniform surface.
EXAMPLE IT
The first’ part of Exemple 1 was followed through the

giop«'qi" washing the steel sheet after the pick.iing operattson.
The thus degreased, piockled and weshed sheet was directly
saken to the bright nickel plating vat having the following
composition: ‘

Niokel sulphate: 300 g/1
Niokel chloride: 60 g/1
- Boric scid 40 g/1

Butynediol or 045 8/1

2,7-naphthalene
lulphonio xid or
propristary brighteners: 1 g/l

Temperature 65°C
Current density: 4.0 A/dm

A bright nickel leyer of a‘box_xt 5 microns was produced in
7.5 min., It had & smooth and uniform surface.
The sheets were then bright copper plated under the

following conditions:

Copper ‘sulphaie - 220 g/1
Sulphuric acid 60 /1
Thiourea oOr 0.01 &/1

proprietary . eu
Sriphteners: JO vhe emount specified

by the trade firm.

Current d ensitys 3.5 A/am"2
Damverature 50°C

'A bright, mwoth, smll aystel, dense layer of copper having
an swerage thic mess of above 5 microns was obtained in 7 min.

The oopper plated sheet, after washing with water was
ismersed in the chrauium pleting bath given in Example 1.
A curronx;donaity of 18 A/dm2 haa passed for sbout 15 minuves
at a temperature of 45°C. Tha ohramium co&ting was or
2 miorons thick. end had a remarkably hard, uniforam bright

surface. 5
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EXANPLE III
‘The first part Of Example 1 was followed through the
gtep of washing thé Bteel sheet after the pickling operationm.
The thus-decreased, pickled and washed sheet wes directly

taken to the nickel plating vat having the Tollowing compositions

Nickel sulphate: 200 g/1
Nickel sulphamate 120 g /1
Nickel chloride 40 g/1
Boric acid 35 &/1
Temperature 50°¢C

Current density v ' 4 A/dﬁz

A nickel layer of about 5 microns was obtained in 7.5.minm.

It hed a smooth and uniform syrface.

The sheets were then copper plated under the following

conditiona;

; Copper sulphate: 240 g/1.
Sulphuric acid 90 g/1
Potsesium aluminiwa sulphate: 10 g/1
Current density: 2.5 A/am?

A gmooth, fine-grained, matte surface layer of copper with
an sverage thiclmebs of 5 microns was obtained in 10 minutes.

The matte copper platedisheet was ehromium plated
sccording to the details of Example 1 with the exception that
a plating time of about 20 minutew was used. A matte chrmium
ocosting having a thickness of about 2 microns was obtained.

The following ars the main advantages of the inventions

1., The niclel sublayer produced according o this spesifi-~
cation particularly incresases the hardness and thereby ihe
serviceability of the printing plate.

2. The addition apents nentioned in this specification produce
s -smooth and uniform fine-grained surface.

3, The use of addition agente eliminate the need foxy baffing
the copper layer prior 4o darosium plating. ,

4., The sddition agents used im this specification sre readily
available in the market, ~

Dolod Uk VI & st’]ﬂ»(gwi’, 195¢
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THE PATENTE ACY. 1979

COMPLETE SPECIFICATION
{ Section—10 )

* AN ELECTROCHEMICAL PROCESS FOR PREPARATION OF
'LITHOGRAPEIC. FRINTING TRIMETALLIC PLATES®.

COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH
Rafi Marg, Hew Delhi-1, India, an India
registered bedy imcorporated uzder the
Registration of Seclaties 4ct, |

The ?ﬁicMns cposaﬁcsﬁon pmichkrly describos and ascertains the natuce of this investion
and the msaner in which it is 10 be performed :~—
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This is an invention by BALKXUNJE ANANTHA SHINOX, Sclientist,
Centril Blecttochemical Research Institute, Kareikudi-623006,Tamil
Nadu, India, Indian Natiomal.

This invention relates to the preparation of improved
1ithegrapbic trimetallic printing plates.

Hifhorto‘it has been proposed to use aluminium plates
pxoeoab§afby»ohouical or electrothemical graining with the subsg-
quent ‘&nodio freciment for the formation of thin oxide film over
the surface to meke them suitable for printing work employing di-
ohrasated colloids of albumin, gum, polyvinyl alcohol, glue, casein,
or,;hdllué.VVZinc platod‘irt also being used in the place of
alu&fhiuu, The main principle is that the alhminium or zinc plates
bearing a hardened phote resists aots as the ink receiving image
areas while the clean metal surface functions as an ink repeller.

The othexr type of printing plates are tho bi;otallic and
trimetallic., In a bimetal plate sy-tom,.on§ of the two metals acts
a® support as well as non p:igtinx area for the system and the other
-ofal acts as printing area for the system, For instance, in systems
of coppor-aluminium and copper~stainless stesl, copper acts as
printing ar.c o£ tﬁe asystem and aluminium and stainless atsel ae
‘non printing area as well as supporting metal for the aystem.

In the case of trimetal system, for example, chromium - copper =«
mild steel, chromium acts as non printing area, oopporbtho
printing area and mild steel the supporting basemesal.
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The main drawbacks of the hitherto known process are given

belows

The difficulties associated with the first method are that
the grains are susceptible to friction during printing and hence the
number of impressions obtained with them are low in comparison with
the bimetallic and trimetallic plates, They would also further
oxidise if they are not properly stored and the pH of the fountain
‘solutirn is not properly maintained during printing,.

Aluminium and stainless steels gre not used very much in bi
and trimetal systems at present for the reasons that the plating of
copper on former is comparatively difficult and the latter for is
‘h'gh cost, In'thé conventional tri metal system ramely mild steel
copper = chromium, an initial sub layer of alkaline copper 1is
usually plated from cyanide baths, But the waste treatment of
cyanide is a problem.

The main object of the present invention is to obviate these
disadvantages by using mild steel base metal which is deposited with
"an initial sub layer of nickel which substantially incresses the
cver all hardness of the printing plate and also minimise the possible
migration of moisture to the base metal, It is copper plated and

then chromium plated to form the trimetallic printing platéo

The main finding underlying the invention consists of plate
an initial sub layer of nickel from an aqueous electrolysing bat
containing Nickel sulphate 200-300 g/1, Nickel chloride 15-60 g/1,
Nickel sulphamate 125 =300 g/1, Boric acid 30-55 g/1 at. current

densities of the order of 2-84/dm°

at temps of 50-65°C and then
copper plated from an ‘aqueous copper plating bath containing current
sulphate 150-250 g/1 sulphuric acid 60=150 g/1 alongwith

0,01 to 10 g/1 addition szents at current densities of the order

.or 2«6 A/dm2 at temps, of 35«60°C and finally chromium plated from
an agueous plating solution containing chromic acid 250-450 &/,

sulphuric acid 1,5-40 g{1,a§t¥anxium sulphate 2—1013/1, soidfun- or

P - T
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Petassium silico fluoride 2-15 g/l 2t current d2nsities
of 10-30 A/dm® at temps. of 45-609C to ferm ihe
trimetallic printing plate.

The new result flowing from the new finding ie
that the provision of initial sublayer of nickel en the
basic metal improves the over all hardness of the‘
printing plate which ultimately improves the life of
the printing plate,

Also the nickel sub layaxr urevents
the pessible migration of moisture to tihe underside of
copper which spoils the life of the printing piate,

According to this invention an electrochemlcal
process for the preparation 6t lithographic trimetallie
printing plates which comprises mechanicul pulishisg ef
nild steel sheet followed by degreasing, electrolytic
cleaning and dipping, copper plating and final
ohromium plating characterised im that sr in:iinl aub-
layer of nickelvie plated on the miid steei grier to

cepper plating.

Thue in actusl practice, & sheet of mild stesl
is plated with & nickel sublayer &nd then witi % laysr
of copper and chromium, It im then coated with & phete
resist, exposed througk a negéetive trassprsncy,
developed, costed with asprali, washed L¢ remove s
remaining photo sensitive coatiug lwit aftey
development, @tched with suitable etchanis Lo rwmove

ohremium in the printing aress. The priv - pos b
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thun formed is brought intc use.

The present invention consiste of a process fer
"$h2 preparation of lithegraphic trimetallie printing
plates which comprises the steps of mechanical polishing
and buffing of mild steel sheets, degreasing with
trichleoroethylene, electrclytic cleaning in alkaline
#olution, acid dipping and subsequently sz nickel strike
plating to a thickness of {-2.5 microns from an
agueous eolution conteining nickel sulphate 200-300 g/1,
pickel chloride 15-60 g/1, mickel sulphamate 125-300 g/1,
Boriec acid 30-55 g/1 at current densities of the order
of 2-8 A/dm® at temps. of 50-65°C and copper plating
40 & thicknese of 5-10 wiersns from an aqueous solutiea
containing copper sulphate 150-250 g/l, sulphuric aocid
60-150 g/1 alengwith 0.0% v 10 g/l of addition agents
at current densitiss of the orcer of 2-6 A/dmz &t temps,
of 35—60°0 and finally ehromium plating to & thickness
of 0.5-2,5 miorons from &n agueous solution centaining
ohromic acid 250-450 #/1. sixautium sulphate 2x313xgL:
sulphuric acid 1.5-4.0 g/1l, sedium or potassiun
silicoflueride 2-15 g/l, stronium sulphate 2-10 g/l at
ourrent densities of 10-30 Ajdnz at temps. of 45-60%0

to froma
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the: trimetsllic printing plate wh;re in the provision of initial
‘sub layer of nickel substantially improve the over all hardness Lf the
plafe and also prevent fhe migration of moisture to the underside
of ‘the copper wi'ich factors ultimately immorve the*iifs of the
printing plate.
" The following typical examples are given to further illustrate

the invention, but not to limit the scope of this invention.

EXAMPLE-1Y
Mild steel sheets of size 20 om x 20 om were mechanically
polished and buffed, degrezsed .with & solvent such as trichloro

ethylene, cathodically cleaned under the following condltions:

Sodium carbonate o 25 g/1
Sodium phosphate .o 20 g/
Sodium metasilicate e . 15 gf1
Temy .o T0°C
Currént density P 5 A/dmz
Time w; 2 minutes

It is then amoid dipped im 20% hydrochloric acid for 30 sec.

and then nlckel plated from the following bathy

Nickel sulphafo .s 200 g/
Niokel chloride .. 60 g/1
Boric acid se 55 g/1
pH | oe k.0 % 0.5
Temp. e 50°C
Cprrent‘d;nsity - 2 A/dm?
Time o 3 min,

A matt finlsh nickel layaer of about Z,micronsbwas obtained,
having a smooth, uniform, opaque surface. |

The sheets were then copper plated under the following
oonditions:

pper sulphate cee 150 g/1
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Sulphuriec seid 75 g/l

Addition mgeul

‘phencl sulptionic aeid 5 g/l

Glue . wu 0,1 é;/l
Gelatin ve Gok g/1

- Temp e sa 40%C

- Current denulty e 2.8 87 cme

A copper plats of § microns thickness was obtained in
10 min. having good appearance, uniformity and smootbness.
The coprer plated sheets wsre chromium plated under the

following conditionss

 Chromic acid e 250 g/1
Sulphuric acid e 2.5 g/1
Current density .. 16 A/dm?
Tomp. oo 4oeg

-Qhrpjiuu wae ‘deposited to a thickness of 2 microns in 12,5 wmin,
.ndvhhq‘ufrc-arkab;y uniform surface.
EXAMPLE - II
The first p#rt of’ Example 1 was followed through tht.atcp

of washing the steel shoet after the piokling opefation.' The thme
degreased, pickled and washed sheet wes directly taken to the
bttght'-jtal.plating‘vat having the following oompéaitlonl

'Nickél‘eulph&to: «o 300 g/1

Niockel chlorkde e 60 g/1

Boric acid 1 k0o g/a
Butynediol «s 0.5 g/1
‘o
2,7=Naphthalene
i H#alphonic meid ‘
or ' &/l
Other proprietary
_ brightners
pH »a 4,0 hd O.!"

13
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Temperature . 65%C
Current densitciesn . i Afdmﬁ
A bright nickel layer of about 5 microns was produced in

& min. It has a smooth ana uniform bright surface,

The sheets ware then bright copper pinted under the followk
ing condlitions:

Copper sulphate ow 200 g/

Sulphuric soid os LT |

Thic wres ws G0 gft

Hr
Proprietary P te the amount specified
brighteners by the trade firm

Current density oe 6 Afdm”

Tempe rature s 50°¢C

A bright, smootir, small crystal, dense layer of copper having an

aboverage thickness of about % microns was obtained in 4 mine

The copper plate sheet, afitexr washing with water was lamersed-
in the chromium plating bath given in Example I. A current densisy.
of 18 A/dl2 vag passed for ahout 1% wmin, 1% 8 temp, of hﬁ’C. The
chroaium cb;ting was of & wicrons thickness amd had & remarkably
hard,wuhiror- bright aurtace.

EXAMPLE =11J
The first part of Example~! was followed through the step of
washing the steel sheet after the pickling operation. The thus
degreased, plckled and washed sheei was diractiy taken to the

nickel plating vat having the following couposition:

Nickel sulphate . 200 g/1
Nickel sulphamete .. 125 ¢/
Nickel ehloride o 40 g/1
Boric acid - 30 af1
Temperature . e 50°%c
Current density N iy A /dm®

A niékel layer of about 5 microns was c¢biainhed in 7.5 min,

'It had a smooth. and unilform surfase.

a 54 =
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The sheeis were then cupper plated under the following

conditions:
Copper sulphate ee 250 8/
Sulphuric avid oo 90 gf1
Pobass s

R N Ta

sulphat
Temperaturs 50 40%¢
Current depsity se) 245 A}dma

& smooth, fine grained, matte surface layver of copper with
an average thickness of % microns was sbiained in 10 mine
The aatte copper plated shest was chromium plated from

the following bath.

Chyomic acid s e 2580 pf1
Sulphuric acid a0 1.5 g/
Sodium or potsssium

silico flusride 4. &g/t
T@gp@raﬁufa ¢e Lo
Current density e 12 &fﬁmz

A matte chromlum tcosting »f 2 microns was obtained
after 20 min.
EXAMELE =TV
The first part of - 1 waes followed through the
step of washing the steel sheet after the pickling operation.
It was nickel plated from the following baths

Nickel sulphamate es 300 g/%

Hickel chleride - %5 &1
Boriclacld es b5 g/t
pH e 205 = 4B
Tamﬁergzur@ | e 55%
Current density Ces ﬁgﬁ‘ﬁi&mz

A matte white laysr of nickel sbout J microns was
produced in 4 win,
" The sheet was then copper plated according to Example IIX ;

and chromium pliztad from the & 1. . ng bath.

- 4% -



146615

Chromic acid ca 450 g/
Strontium sulphate 5 éf1
Potassium fluoe :
silicate 15 g/1
Temperature ; o SOOC
Current density oe 30 A/dma

"A matte chromium deposit of 2 microns was obtained in 10

-@hutel. |
The folloying are the main advantages of ths inventions

1... Ihe‘nicke; sublayer produced according to this pecificatior
particularly increases the hardness and thereby the service-
ability ‘of the printing plate. ‘

2, The addition agents mentioned in this spacification produce
a smooth and uniform fine grained surface, Thereby the use
of addition agents eliminate the need for buffing the ccpper
layer prior to chromium plating.

3. The addition agents used in this specification are readily

" available in the market.

WEB CLAIM:

(1) :An electrochemical process for the preparation of lithographk
trimetallic printing plates which comprise mechanical polishing
of mild steel sheet followed by degreasing, electrolytic"
cleaning and dipping, copper plating and final chromium plating
characterised in that an initial subslayer of hickel is
plated on the mild steel prior to copper plating.

(2) A process as claimed in claim 1 wherein the mechanically
polished and buffed mild steel sheets are subjected to
digroasihg. electrolytic cleaning in alkaline solutibn,
acid dipping followed by a nickel strike plating from an
aqueous solution containing nickel sulphate 200-300 g/1,
Nickel chloride 15-60 g/1,‘Nicke1 sulphamate 125-300 g/1
boric acid 30-55 g/1 employing current densities of the

~16u.
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rorder of 2«8 A/dm2 at temperatures of 50-65°C and ‘copper

plating from an aqueous scolution containing copper sulphate

150=250 g/1, sulphuric acid 60=150 g/1 alongwith 0,01 to

10 g/litre of addition agents at current densities of the order
of 2«6 A/dnz at temperatures of 35-60°C and finally chromium
plating from an aquebua solution containing chromic acid
250-&50 3/1. gﬁlphuric acid 1.5 = 40“3/1, sodium or potassium
;11;60 fluoride 2-15 g/1, strontium sulphate 2-10 g/1 at current
densities of 10-30 A/dm’ at temperatures of 45-60°C to form

the trimetallic prinfing plate.

An eleotrdchemical process for the preparation of lithographic
trimetallic printing plates with Nickel, copper and chromium

on -ild steel sheet substantially as hereinbefore described,

(#) Lithogrnphic trimetallic printing plates whenever obtained

- according to a electrochemical process substantially as

:horoihhoforo described,

Dated this 17th day, of August 1977

'8(1/-

PATENTS OFFICER,
CWNC'IL OF SCIENTIFIC & INDUSTRIAL RESEARC!!
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