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This invention relates to improvements in or relating %o
1ithographic printiixg plates and more particularly te¢ —ltnnm
types printing plates. |

Hitsherto it has S» deen proposed to uge Aluminium plates
Processed by chemical or electroohemical graining with the
‘subgequest anodic treatment for the formation of thin oxide film
over the surface to make them guitadle for printing work employing
diehromated 00ll#ids of aldbumin, gum, polyvin,yl sloohol, ,lu.. ‘
oagein and ghellaoc. 3ine plates are aleo being used in the place
o& aluninium. The main prﬁnoiple 48 that za the aluminium or
gino plates bearing a hardened photo resists sotse asg the irvk
receiving image areas while the olean metal ourf.aoo"‘ funqtion-
ag an ink répollu.'.

) The other type of printing plates are the bhetaniov and
trimetallie. In a bimetal plate system, one of the two metals
sots ap cuppbrt as well ag nonwrinting aresa for the system and
the other nmetal a;)ta as printing area for the gystem. For
ingtance, in syetems of ¥mppursaXimmk eopper-aluminium and ooppe-
.tainlou steel, copper soty as pPrinting area of the aystem
end aluminium and' stainless steel ap non-jrinting aresa 'a-' well
ng npport:.n:g metal tc;r the gystem. In the case 0f trimetal
system, for example, ohr.altumopper-ild stesl, chromiun eots
as non-printing area, ocopper the jrinting area and mild gteel
the ..upporting base metal, '

_2_’
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The main drawbacks of the hitherto known process are given
belovs

The difficulties associated with !'e figt method are that the
grains are susceptible to'friction'duringérintinq and hence the
impression obtained with them are low 1n,COmparison with the
bimet 1l11lic and trimetallic plates. They would also further oxidise
if they are not properly stored and the pH of the fountain solution
is not properly maintained during printing.

‘ In the case of conventional bimetallic and trimetallic printing
systems, each printing plate can be brought into use for printinge
only one type of picture or image. If more than one type of
picture or image is required, i.e, as in the case of multicolour
printing, more than one printing plate is required to print each
one of the required colours. In the normal practice after the use
of a printing plate for printing a particular picture, the plate

has to be discarded, Hence, the process is expensive,

The main object of the present invention 1s to obviate these
11sadvantages by using a suitable base metal wherein the base plate
18 deposited with several sets of alternate layers of copper and
chromiur. Hence, in actual usage each set (i.e. copper and chromium
can be brougﬁtinto use for printing a particular picture or imarce,
Thus, for example, in a printing plate containing three setsc6f
alternate layers of copper and chromium can be used for printing
three different pictures or images or colours. Thersby, the multi«

layer plates are cheaper and economic than the conventional bi and

trimetallic systems,

A further oﬁject of the present invention 1is to provide a method
of plating copper on chromium. It is well known that ths high
surrosion resistance of chromium in decorative plating 1s
attributed to the formation of a thin oxide layer of chromium,

This passive layer forms immedlately after plating and hence further
adherent plating of copper 1s very difficult, Hence, in this )

irvention there is provided a method of activating chromium prior to

further plating of copper.
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Figure 1 18 an enlarged cross-sectional view of = parthally
manufactured plate in accordance with the invention.

Flgure ? 1s an enlarped cross sectional view of a commnlete
plate containing three gset of alternate layers of cooper and
chrom:um on nild steel base plate in accordance with t'we
invention, and

Figure 3 is an enlarged cross sectional view of a complete
plate with three sets of layers of copper and chromium

on aluninium base plate in accordance with the inventions

Thus in Fig. 1, base wetal (mild stesl) is represented by &,
alkaline copper 3, acid copper 2 and chromium 1, This is
sctually a trimetallic system which can be used for printing

a part icular image or picture,

In Fig. 2, base(mild steel) is represented by 10, alkaline
copper 9, acid copper 8, ‘chromium 7, nickel strike 6, acid
copper 5, chromium 4%, nickel strike 3, acid copper 2 and
chromium 1. Thus, the printine plate is provided with three
sets of altornaﬁe layers of copper and chromium with interwediate
nickel strike,

In Fig.3, base(aluminium) is preserted by 11, zinc or bronge
strike 10, alkaline copper 9, acid copper 8, chromium 7, nickel
flash ¢, acid copper 5, chromium 4, nickel flash 3, acid copper 2

lnd chromium 1.

Thus, in actual practice, a sheat of @ild steel or 2luminium
plated +ith copper and then with a layer of chromium 1s coated
with a phi?-resist, exposed through a negative transparency,
developad coated with asphalt, washod"tb remove the remaining
photossngitive coating left after development, etched with
suitabls etchants to remove chromium in the printine areas.

The printing plate ghus formed is brought into use, After

removal. of chromium image is coated with photoresist exposed,
-~
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develo?ed' and etched with suitable cfchants to remove Cf?[terlin
t he non-printing areas. T'ms, im the multilayer printirg Plate
system, the successive layers of chromium and. copper can ba hrought
into ugse for separate pictures or tones,

The pres~nt invention broadly consists in nlatine the base metal
with a thin adnerent deposit of bronsze iﬁ the case of alumi;ivm
. base metal and alkaline copper strike in the case of mild sleel
and copper plated to a thickmess of 5 to 10 microns and chrominm
plated’ to a thickness of -5 microns from conventional baths. The
chromium plated base metal is activated and plated with a tbhin
denosit of copper or nickel from suitable flash baths and
copper plated to a thickness‘of 5-10 microns, It is then chromiunm
ﬁlated. This plating sequence i3 repeated to rrotuce alternate
layers of copper and chromium with an intermediate conper or nichel
flash,

The following typical examples are pgiven to further 1llustrate
the invention but not to limit the scope this inventions

EXAMP'LE 4

38 aluminiuwm illoy(containinz 1.2% Mn) plates (10 em x 7.5 ow) |
. without any surface defects were mechanically polished, derreased,
etched, rinsed and given‘ a zinc coating by double immersion treatment.
. Thage were than given copper strike from conventional cyanide copper
"strike baths, acid copper plateéd to a thickness of 10 micrors and
then chromium plated to a thickness of § microns from conventional bat*s

-For plating subsequent deposit of copper, the chromium nlated
surface was nickel flash plated from the bath of the following

- ocompositions

Nickel chlorides 240 g/1

o e S
Sodium fluorides 10 g/1
Temperatures 30°¢C
Anodes Nickel
Current densitys 2 A/dm?
Times S minutes

eeGeu
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The plates wlre tlan rinsed, copper plated and chromtum plated,
Three sets of alternate layers of copper and chromium were
&poalitod in the above sequence, Ths deposits had good adherence
and there vere no vlistering as indicated by holding the plated
sample for 10 minutes at 200°C.
EXAMFIE 2 -

28 xivminium illoy(99% aluminium) plates (10 cs x 7.5 com)
were polin'ed, degreased, etched, bronge strike plated, and strike
copper plated from conventional baths. The plates were then
copper pleted to 7.5 microns rmd:cbr‘omium plated to 2,5 wicrong
from convertional j:lating baths. For pliting subsequent layer
of copper, the chromium plated surface was strike copper plated -
from the fcllowing baths

Copgar sulphates 50 r/1

Hydroechloric acids 100 m1/1
(sp.ors 1.18)

Anodes graphite or carbon
Current densitys 2 A/c!tn2
Time ¢ ' 2 minutes

The plutes wers rinsed; copper plated and chromium plated.
Four sets 3~ alternite layers of copper and chromium were
deposited :in the above sequence, The plated samples were then
‘held for 10 minutes at 200°C and thers vere mo blistering. No
blistering :J1so was observed in the bend-tsst,

EXAMPLE 13

10 cm x» 7.5 cm mild steel panels were polished, degreased,
shodically cleaned, acid dipped, copper strike plated and cooper
plated to & thickness of 7.5 microns and chromium plated teo
2.9 mierons thickness from conventional baths,
.~ Por plating subsequent deposit of copper, the chromium plated
surface is artivated and copper strike plntogi from the f‘olldwinq baths

Copper carbonates 4 g/1
Hydrochloric acid

(ap.grs ™1.18)s ' 200 m1/1
Gum srabies 0.585 g/1
Tempe ratures :

Anode i Graphtte
Ourrent derieity 2 A/dn 1
Time: . glm}mto.

--6-—
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.The plates were then washed, copper and chromium plated from the

conventiongl baths. Three sets of alternate layers of copper
a1{ chromium were deposited in the above sequence. The deposits
had good adherence as indicated by the bend test and heat-baking test.
EXAMPIE 4

10 cm x 7.5 cm brass panels were polighed, degreased, cathodically
cleaned, anrid dipped, and then copper and chrowium plated from
conv?ntional baths, For plating subsequent deposit of copper,
the chrowium plated surface was copper strike plated from the

‘following baths

Cuprie chlorides 20 g/1
Hydrochloric acidt

(sp.grs 1.18)s 100 m1/1
Anode s graphite
current densitys 1 A/dm?
Times 2 minutes

The plates were then washed, copper and ¢ hromium plutod.rre-

the 20nventional baths. Four sets of alternate layers of copper

The deposits

had good adberence as indicated by the bend test and heat-baking test,
EXAMPIE 9

Polished and degreased stainlesa steel plates of sige 10 cm x 7.5c#

and shromium were deposited in the above gequerce,.

wery electrolytically cleaned, acid dipped, given copper strike or-
nickel flash and then copper and chromium plated froms the conventional

plating baths. An adherent deposit of copper was plated on c hrowium
from the following baths

Nickel chlorides " 240 g/1
Rydrochloric acidi 1 Oooml
Temperatures 30°C
Anode fNickelz
Current densityt 2 A/dm
Times 3 minutes

The plates were washed, copper and ¢ hromium plated. Three sets of

alternate layers of copper and chromium were deposited in the above

sequence,

test and heat baking test.

——7”

The deposits had good adherence as indicated by the bhend
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| The main advantage of the present invention is that the
multilayer printing plate with successive layers of cotper
and chrouiun 2an be used for printing uora than one type of

picture or colour and thus naking the process chaap and economical.

Dated this 5th day of August, 1976,

* Asstt. Pat8%{s officer,
Council of Scientific & Industrial Rpaearch

waBee
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Thia inventiom relatss to procees for the manufaoture
of improved 1itnographio printing plates and mors @ riicularly
mltilarer printing plates. | ‘

Bi“iexto 1t has kg been propoged fo use aluminium |
plates osssed by chemical or electrochemioul graining with the
subgequmnt anodis treatment for the formatiod of thin oxide
£11im m: over tie gurface $o make them gpuitadle for nrinitng ,
work empioying Aichromated ocolloids of aldumin, gum, wlyv’hvi
aloohol, glue, omsein and shellac. Zinc plates are alse
being ved in ths place of aluminium, fho min pu:inoiplb' ie
that the aluminium of\sm Plates bearing a bardened phote
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rolis;$%252;§:s the ink receiving image are%f while the
clean metal surface function as an ink repeller. The
ether type of printing plates are the bimetallic and
trimetallio. In & bimetal plate mystem, one of the

twe motals acts &8s suppert ae well ae non~printing area
fer the system and the sther metal acts &8s printing
area for the system, For instance, in systems of cepper-
&lumirium and copper-stalnless steel, copper acts as
printing area of the system and &luminium and stainless
steel as nen~priuting area as well ss supperting metal
for the system. In the case of trimetal system, for
exampl:, chremium-cepper-mild steel, chremium acte as
nen-printing area, coppex the printing area and mild
steel the supperting base metal,
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The main ﬁmhclu of the hitherto known process are given below:

_ Yne di2zioultion assecinted with the 2iret method are that the grains
.m n.;.ytiblo to fristion during printing and hence the impression ob-
tained vith them are low in comparisen with the bimetallic amd trheﬁtilh
plates, ﬁoy would alse further ewides if they are not properly stored

end i‘o M of the feuntain solution is mot properly meintained during
peintiag, | |

In Be case of seaventional bimetallio and trimetallic primting
systans, otsh primting pht.o san be brought inte use fer printing enly
one type of pleture or fmages If more than one type of picture or
fmge 10 required, i.0. as in the case of miticeleur printing, mere than
ome printing plate io required te print each one of the required eslewrs,
In the nermal prastise after the wse of & printing plate fer printing o
perticular pistare, the plate has teo in discarded, HKenoe, the process
1s expensive. | | , -
| The maia odjest of the present inventiom is te obviate these dige
dvt_lt;qol by wsing a suitable base metal vherein the base plate is
deposited with several sets of alternate layers of \coppor and ehromium.
Eemos, in setual usage ench set (1.0. copper and chromiumd can be brought
inte wse for printing & particular picture er images Thus, for example,
c pht;u pi.to baviag three sets of nltmto' layers of cepper and

- ﬁd— m.bo usel for printing three differeat piotures or images
or eolours, l'llo.roby, the multilayer plates are cheaper and etonomic than
the eonventisnal bl and trimetallic systems.

A furiber objeot of the present invention is to provide & methed

"ef plating cepper en euremivm. It {s vell known thet the high corresiea
resistance of ohremimm {n decorative plating is attributed to the ferw
mtion of s thin exide layer of chromiume This passive layer to_ﬂl
ismadintely after plating and hence further adherent plating of cepper
is very difficult, Hemse, in this inveation there is provided a methed

ci. -q_tsy-tm ohrenimm prier te further plating eof sepper.
2 .
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The present lavention consists of a process for the manufacture

of im-roved lithographic printlng plates and more particuiarly

of muitilayer printing plates which comprises polishing and
ocleaning of a metal base plate, depositing these on a layer of

sine, bronze or copper; subsequently obtaining thereon layers

of coyper and chromium by successive conventional copper and
‘chromium plating processes, characterised in that the said
r::;?gezzafgyer is aotivated by treatmezﬁ)with an activating solution
20 ?5‘50’35&?of a soluble copper salt e 100 to 200 ml/1 of
hydrochloric acid at a current density of 1 to § A/dm for

o
2 to 5 minutes at 25 to 35 C.

In the acoompanying drawings with provlisional specification,
Figure 1 is an enlarged cross-sectional view of a partlially
manufactured plate in accordance with the invention containing.
one layer each of copper and chromium on mild steel base metal,

Figure 2 is an enlarged cross sectional view of a complete plate
containing three sets of alternate layers of copper and chromlum
on mld steel base plate in accordance with the invention, and
figure 3 is an enlarged cross sectional view of a complete plate
#ith three sets of layers of copper and chromium on aluminium

pase plate in accordance with the invention,

Thus in Figure 1 base metal (mild steel) 1is represented by 4,
alkaline copper 3, acid copper 2 and chromiun 1., This is
actuslly a trimetallic system which cen be used for printing

a partizular image or picture.

—_ |3._
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la Pige 2, base metal (mild steel) is represonted by 10, alkaline

sepper 9, acid ocopper 8, chromimm 7, nickel strike 6, acid copper 9,
ohro-lm' A; nickel strike 3, acid copper 2 and ehromium 1, 1Qhus, the
printing plate i{s provided with three sete of slternate layers of sopper
ond cloominm with intermediate nickel strike over chromiwa,

ir Pig. 3, base metal (aluminium) is presented by 11, »inc or bronse
strike 10, alkaline cepper 9, acid copper 8, chromium wx 7, nickel flash 6,
aefd ecopper 3, chromium 4, nickel flash 3, acid eopper 2 and chromium 1,
Thus, he printisg plate is provided with three setas of alternate layers
of copyer and ¢h omiun with intermediate niockel strike over cbromium and
an inft1s? strik- of bronte or zine on aluminivm,

Thas, in actnal practiee, & she:t of mild steel or aluminjum plated
with copper and chromium is coated with a photo~resist, exposed through
& negative transparency, developed, coated with asphalt, washed io remove
the rems.ining photosensitive cedting left after development, eotohed with
suitable estchants to remove chromiom in the printing areas, The printing
plate thus formed is brought into use. After the removal of first eet of
espper &y ohromium image is again coated with photoresist, exposed, devew
leped el etched with suitable etohants to remove cbromiue in the printing
areas, Tbe printing plate thus formed i» agajia Wought icte uses Thus,
in the multilayer jirimting plate system, the successive layers of chromimm
and copper can be trought into nse for separate pictures or tonese

The pesent invention broadly consists in plating the base metal with
& thin adherent dep:sit of zinc or bronie in the case of almminiur base
metal and slkaline vopper strike in the case of mild steel and copper plated
teo & thickpess of 5 to 10 microns and chromium plated to a thickness of
2«3 miorens frem corveniional baths, The chromium plated base metal ie
aotivated aud plated with a thin deposit of copper or nickel from suitable
flash batht and ceppsr plated to & thickness of S=10 mwicroms. It is then
oh'c-in plated, This plaeting sequence i¥ repeated to prodace alternate
layers ‘ot sopper and chremims vith an intersediate zopper or nickel flash

ox ehromiwmm, b,
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The fcllewing typiocal exacples are given te further illusirvate
the invent:om but not to limit the scope thie iuvenition:

EXA“:’?'?E -~ 1

38 alominimm alloy {coniaining 1.2% Mo) piates (iU tm x 7.5 cm) without
\ug surface defeois wore mechavically poiiched nnd buifed; degreased,
eiched, rinsed and given a zinc ceeting by Joable imaraion treatment,
Tteso were Lhen given copper strike Irom conveuilions; cyniide copper
strike bath:, acid copper plated to a thioclcacss v I3 microns apd then
shromium plated to & thickueszs of 5 microns Irom convintional batha,

For pliting subsequent depcesit of copper, o chivre wm plated surface
was nickel :{lash plated from the bath of the Ioilovivy: cwpositions

Nickel chieride o %0 g/'?

Hydrocbloric acid ,
(2pogrs 1.18) oo TG Wi

Sodimm fluovride P T4
Tenperature oo 30°L

Adnode .. Nichol
>

t4

Surrent dunsity 0o 2 .1‘\/{4_.;{

Time oo 5 Miae.
The plates wore then rinsed, copper plated ant ¢.romiia plateds Three
s, sets of nliernate layers of copper und chreawiuu vete depoaited i
the above sequence. The deposits hed ;nod adherente »ni taere were no
blistering as indicated by heldany the plated semrie for 10 minutes at
A00+c,

26 eluminiom &lloy {90% ~.nainium) plates (10 cm x 7.5 cm) were
polished, dereased, etchew, vromze strike plaied, arnd girike copper
phteid from :onventional baths, The plates were then copper plated te
7.5 miorons and chrominm plated to 2.5 aicrens Ly o couvintional plating
bathi, For ;lating subsequent layer of vopper, the vhiow.vu plated

-

surface vas strike copper plated Irom the follovwin -ott:

— ! l.‘: -



Cepper sulphate s 30 g/1

Hydrochloric acid

{ap.gr. 1,18) oe 100 ml1/1
Femperature os 25°C
hnode se graphite or carbon
Jurrent density os 5 A/dnz
Time ee 2 minutes

The plates vece rinsed, copper plated and chromium platede Four sets
of t)lternate layers of copper and chromima were deposited in the abeve
sequente, The plated samples vere then held for 10 ainutes at-300°C
and there wers no blistering, No blistering axk alse was observed in
the tendatest,
EXAMPLE - 3

10 om x 7,5 om mild steel panels were polished, degreased, alkaline
clesned, aeid dipped, copper strike plated and copper plated to & thickness
of 7.3 mioronc and chromjum plated te 2,5 microus thickmess from comven-
tienal baths.

for plating subsequent depesit of cepper, the chremium plated surface

is sstivated ind copper strike plated from the follewing baths

Copper carbomate oo k0 g/1
Hydroohloric acid

(spegre 1418) oo 200 m1/1
Gum arahbic oo 005 g/
Temperatur e se 35%C
Anode ee Graphite
Current density o 2 A/lhz
Time e 5 min,

The plates vei'e then washed, copper and chromium plated from the conven-
tiena{ baths, Three sets of alternate layers of vopper and chromjum were
depesited in 'he above sequences The deposits bad good adherence an indi

oated by the lLiend test and heat-baking test,
— 16~



10 om X 7.3 o= Wwrass panels were polished, degrensed, cathedically
cleaned, acid dipped, and then copper and chremiwn plated frem comvemtionsl
botho.. Tor plating subsequent deposit of cepper, the chremiwe plated su'-
fegse wap copper strike plated from the folleving ‘-thl

Cupric shloride o, 20 g/l

Hydrochleric acid
(epegre 1.18) .4 100 m1/1

Temperatare oo 33°C
Anode os graphite
Current demeity .1 A/h’
Time e 2 win,

The plates were then washed, cepper snd chremiwm plated frem the oon~
ventional baths, Four sets of alternate layers of copper and ehremiwm
were depesited in the abeve sequence, The dopoou;l had geed adherente
a8 indicated by the bend test arnd heat~baking test.

EAMPLE-D

Polioshed and degreased stainless steel plates of sise 10 om x 7.5 em
were olestrolytically eleaned, acid dipped, giveam copper strike or aiskel
flash and them copper and chromjus plated frem the conves tiomal plating
»aths, An adherent deposit of cepper was plated on chremivm frem the
folleving bathe

Nickel ehleride . 240 g/1
Bydrechlorie acid .. 100 ml
Temperatare os 30°C
Anode oo Nickel
Curreat demsity .. 2'1/6-2
Time oo 3 Minutes

The plates vere washed, copper and chromium plated. Three sets of
slternite layers of copper and chromium were deposited in the above sequen
The deposits had good adherence as indicated by the bend test and heat

baking teste
e L,
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The maln advantage of the present invention is that the miltilayer

printing plate with successlve layers of copper and chrowmiur can be ucged

for printing more tﬁan one tyne of picture or colour and thus‘makiag the

process cheap and economical,

1,

2.

3.

4.

6.

SLALM;

Process for the manufacture of lmproved lithographic vrinting plates
¢nd more pzarticularly of multilayer printing plates whiich comprises
polishing and cleaning of a metal base plate, deposliting thereon a
layer of zinc, bronze or copper; :.insagquently obtaining thereoid
layers o< copver & chromlum by successive couventional copper and .
chromium plating processes, characterised in that the sald chromium
layer is activated by treatment witn an activating solution contain
20 to 60 g/1 of a soluble copper salt and 100 t02200 ml/1l of hydro=
calorice azid at a curtent dengity of 1 ¢ 5 A/dm for 2 to 5 minutes
a: 25 to 35%.

Pivcess as claimed in claim 1 wherein the activating solution cont-

airs as copper salt, copper sulphate.

Pro:~ss as claimed in ¢laim 1 ani 2 wherein the coprer salt used

is c:opper carbonate.

Process as claimed in claim 1 wherein the copper salt used is

cuprie chloride,

Prozass for the manufacture of improved lithographic printing
plates and more particulariy of multi layer printing plates sube
sequently as hereia before described and illustrated.

Improved 1ithographic printing nlates and more particularly milti-
G5k e .
layer printing plates es prapared by process described herein.

Dated this 23rd day of August,i1977 Luks.k_aAMwA{;//,_.

M.S. MAMAK)
- ,S,SCIENTI(’SIT *EY (PATZJdTS) C.3.1.R.
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