- 1 - 2118575 SUPPORTS FOR LI THOGRAPHI C PRI NTI NG PLATES The present
i nventi’en relates to al um ni um supports for |ithographic prggthﬁgrnﬁgﬁes.
In orqsgt%o use al um nium pl ates as supports for 5 lithog i®Jp ting
pl at es\athe surface is generally roughened to i nprove adhesion to a
sensitive layer provi- ded thereomand to inprove the water retention
property. The treatnent for roughening the surface is called graining, and
mechani-cal graining such as ball graining, 10 wire-graining and brush _
graining, and el ectrochenical graining, i.e., electrolytic etching are (
known. Since SUPPORTS momﬂbmﬂHGGRAF%EQFENQEIINGGPEA!EmDesses i s
conparatively solt and easily abraded, 1t Is then subjected to anodic
oxidation to forman oxide film15 thereon. The resulting surface of the
processed alunmni- umplate is hard and exhibits excel | ent abrasion
resi stance,” gbb€é presenty invenkion rebatesater alumindium sappapksl adhesi on
to the photosensitive | ayer. However, when anodi c oxidation alone is
carri ed ¥0% hithegrgphdc pninting pAabe®ical graining, the oxide filmis
bl ackened by 'nsg}able subst ances (for exanple, the remants_ of abrasives,
n

al um ni um cut g%t $oouse eimindm piates: asiSHEPORFSyfAThi ng

t . and tl th is..d d. Furt the 25
send 11 v PhopraBEiRoprinring FL¥ER, BB% navEratHots, BSPRTELI becones
uneven, $$ﬁ@ﬁéﬁgalt80355%§be adhesion to a sensitive layer provi-

ded thereon and to improve thé water retention property.

The treatment for roughening the surface is called

graining, and mechanical graining such as ball graining,
10 wire graining and brush graining, and electrochemical
graining, i.e., electrolytic étching are known.

Since the aluminium surface grained by these
processes is comparatively soft and easily abraded, it is
then subjected to anodic oxidation to form an oxide film

15 thereon. The resulting surface of the processed alumini-
um plate is hard and exhibits excellent abrasion

' " resistance, good affinity for water, good water retention ¢

and good adhesion to the photosensitiﬁe layer. However,
when anodic oxidation alone is carried out directly

20 after the mechanical graining, the oxide.film is
blackened by insoluble substances (for example, the
remnants bf'abrasives, aluminium cutting dusts or brush
fragmepts) formed during graining treatment and,
conseQuently, the appearance is damaged. Further, the

25 sensitivity of a sénsitive layer applied théreto

deteriorates or becomes uneven, the visual contrast



]

-2- "between the image and the non-inmage areas is poor even with devel opnent

: and, -consequently, faurther operations are indispensable for plate Lng,

. sfich as correction or elimnation. However, not only operations in~"3

~printing, 5 for exanple, control of water/ink balance; becone d!gfifujt,
but also the non-inage area is easily contamn- ated. For this r an

intermediate treatment is generally carr4ed out after graining and before
anodi ¢ oxidation. As the internediate treatment, a chemcal 10 etching
process is described in U S. Patent 3,834,998 and an el ectrocheni cal
~etch¥Ng process is described in U S ~Patent 3,929,591. In the case of

. el ectrocheni cal y¥giedf tHe d hd N HbslidaEe avessnEdhaborheven

- conpared with the alum nium surtace subjected to grainiing 15 "~ and then

- anodi ¢ oxi dat i oRgi i |Eivelbpinatt Naid S Wi seduéh tly pcturthet éperationki vity

“is lowand interferes with post-deveﬂopnent operati1ons such as -correction
,or elimnation efrd MREESspersdile fom pXdte cnalping) i such (@sgcorndrtioneor

- of bal ance between wat er and ink) beconme 20 difficult to acconplish. I'n the
case of cheni caleldmiinarty ort HhoHdwever Amot ailynopératbionsninnpyinéing,and
resi stance to scratching are inproved, a fine grain structure formed on the
al um ni um s f ador examien, cntrdbref wakeriink balance, shecome |
characteristics of the graining treatnment deteriorate, water retention and
printing durabiidifficult, but also the non-image area is easily contamin-
“ ated. For this reason an intermediate treatment is |
- generally carried'out after graining and before anodig
-oxidation. As thé intermediate treatment, a chemical
10 étching brocess is described in U.S. Patent 3,834,998
| and an electrochemical etching process is described in
U.S. Patent 3,929,591, In the case of electrochemic_al
etching, though the treated surface is somewhat white
compared with the aluminium_surface'Subjected to graining
15 and then'anodic oxidation, halation does not substantially .
| occur but the sensitivify is 1aw and interferes with
o - post-deveiopment operatiqns such as correcfion or |
' elimination of images. Further, printing operations (e.g.,
adjusfment of Balance betwéen watér and-ink)_becbme_
20 difficult to accomplish. -

_ Tn the case of chéﬁical'etching, though contaminf
jétion of the non-imagevérea ahd resistance to scratching
are improved, a £ine grain structure formed on the |
-éluminium surface is brokén, .Thérefore, the excellent

25 surface_éharacteristicé of the graining treatment
| deteriofafe, water retenfidn and printing durability | |
" become inferior and}fine:halftone dots of 1 to 5% cannot



becone inferior and fine -halftone dots of | to 5% cannot -3- be

repr oducess, Accordingly, an object of the present invention is to provide
support gk |ithgraphic printing plates having excellent affinity for
wat er, \g water retention 5 properties and i nproved printing :
dur abi | ¢ and which can be useg Lo form photosensitive |ithographic

printing plates having high sensitivity and excellent plate inspection
propert ifas pedirgid@sd) t of extensive studies directed to attain- 10 ing
t he above-deScri bed dbject it has been found that the micro-structure du

the fine uneygicerd ohgerolsfed @b thenppesshsupRoERtIBAN Magni fied YRu
for exanple, 2,000 to 000 tines, has a very large.influence on the

qual i ti ds do tﬂt&awﬂi@é esxmpa-tslpmrtlitngnapﬁibl phogtanki platest i ng pl ate.
According to the present invention we provide a support. for a lithographic
printi-nhaviaige e:ma)llmtlgaﬁdmitm fonnwaber; , gbbd watérmcepedenttionh has a
grain structure as observed in enlargenent of 2,000 tines by a 20 scanni ng
el et r oproperisies and cigpreved mnhlingadﬂrpbiliwc handthgch ¢ahi ned

- opening, which uniformy picerce the surface of said nmounds, in a direction

near |y & paedl cio sform phetesensitive 1ia‘§hﬂﬁnﬁnhi§nﬁrﬁ-ﬁ§lpgt s are present

in such 4r. & 4 "4,
plates haVing high sensitivity and excellent plate

inspection properties. |
As a result of extensive studies directed to attain- | w
10 ing the abovefdescribed object, it has been found that
the micro-structure of the fine uneven:surface observed
on an aluminium support when magnified for example,
2, 000 to 5 000 times, has a very large influence
on the gqualities oi‘ the plate as a support for a
15 lithographic printing plate.
According to the present invention we proVide a
support for a lithographic printing plate comprising an
aluminium sheet the surface of which has a grain
structure as observed in enlargement of 2, 000 times"oy a
20 scanning electron microscope, comprising mounds, and pits
each having a defined opening, which unirormly pierce the
surface of said momds, in a direction nearly perpendicular
to the surface of the mound, and the pits are present in such

ace »f &le

a sparse uniform density that the'mounds ’?ie 'still apparent,
25 Preferably the distrihution of pit diameter is such

" than the pits corresponding to 5% and 95% on a'cumnla-

tive frequency curve for pit diameter have a diameter of

3p or less, and Tu or less, respectively.



a sparse uniformdensity that the face of the nounds-is still apparent. 25
Preferably the distribution of pist dianeter is such than the pits N
cbrresponding to 5% and 95% on a cumnul a- tive frequency curve for pi
di ameter have a diameter of 3[err] or less, and 7[err] or |less,
respectively. -4- The present inventigpn and its background w Il now be
di scussed with reference to the acconpanying draw ngs, in which: Figure 1
(a) i.s a photograph of the surface of 5 alum niumplate grained by brush
granpi,ng process, which is enlarged 2,000 tinmes by a scanning el ectron .
m crOscope, and Fi guTgel prglsent dnVedtEcitGind s RvIGEVIR WILodwi S
surface. It is understood fromFigure 1 (b) that the surface of the

al umni um pl at epeoddisensseldy wirths referemienitty the acoorpanydng Wrawings,
conposed of hills and valleys having various cycles and anplitudes. In the
figure, the wavdnhwhiehs:t he conparatively long cycle is called a primry
structure and the wave having a short cycle is called a secondary
structure. A featur Figurend felgiisi® photegraph ofhriheh-apunfaesi of uni ni um
plate is that the secondary structure is formed on the primary structure in
such a densPty elumipdumy @ﬁét@r gnadned hyt \braish gnaining anogeas, hich
remain.  (The term"face of the primary structure" refers to what woul d be
the unpitted und8 §R18FEedoRy ¢ igm%by @)STEminG Rhectnan Bicrasenpe,

with and Figure 1 (b) is a cross-sectional representation'of
W this surface. It is understood from Figure 1 (b) that
| the surface of the aluminium plate roughened by brush

10 graining is acontinuous wave compos'ed of hills and valleys
having various cycles and amplitudes. In the figure, the
wave having the comparatively long'Eycle is called a
primary structure and the wave having a short cycle is
called a secondary structure. A feature of the rough

15 surface of a bruéhpgrained'alﬁminium plate is that the

.. seéondary structure is formed on the primary structure
in such a density that the face of the primary structure
itself does not remain. (The term "face of the primary
structure” refers to what would be the umpitted undula-

20 tions in Figure 1 (b).) Moreover, the direction with .
which the pits in the secondary structure pierce the
primary structure is random and the pits have a compli-
céted two~- or three-dimensional arrangement, though this
cannot be showh in the two dimensions in.Figure 1:(b).

25 .The pits do not have rounded_openings-(as:in Fig. 3 (b)).
‘Such a coﬁplicated secondary structure is a predominant
‘feature of the rough sur;acé ‘of the mechanically grained
aluminium plate.'.Accordingii;?sincé the surface has such -



e

which the pits in the secondary structure pierce the primary structure is

e andom Nt he pits have a conpli- cated two- or .three-dinensional
< ) though this cannot be shown in the two dinensions in Figure 1

(b). ¢ pits do not have rounded openings (as in Fig. 3 (b)). Such a
conpl i ©d secondary structureegi s a predom nant feature of the rough _
surface of the nechanically grained al um nium plate. Accordingly, since the
surface has such -5- a conplicated structure, supports for |ithographic
printing plates resulting from anodic oxidation of this surface have the
above—dﬁseéﬁﬁtﬂcaeéatstrﬁbaure,zsﬁPpartsainhotmmuuugraghiémesurface of éﬁQB
al um ni um pl'ate which was chemi cally etched after mechanical graining
_ enlargeﬁrﬁnﬁﬂﬁ§tbmatebyresananngngreueanmmicﬁqxiﬂaxtnn.digmhrsz (b) is

cross-sectional representation of the surface. As shown in Figure 2 (b)
t he seceurfageshavet the aboveedescirdbedoffanfidswchanicall'y 10 grai ned
al um ni um pl at e di sappears and a %ent | y-sl opi ng undul ati on (hereinafter,
referred to Bigureo@ndp)i isf er photogneph mﬁpmhﬁnM%cm%rans subj ected

to chem cal etchi ng after nechani cal grai_ni ng has a%rfac_e havi ng high
whbt encalumpnivanpdrteownish yas shemicaldyogtehad akten inting plate with

little contam nati on Qf non-i e areas _can .be ohtai ned. However, since the
secondam?cmﬂuéﬁlr?é@%ﬁe&ﬂ%ﬁ?&gg’% -iq'diﬁ%e% ¥ 1R $FRYTEphi ¢

electron microscope. Figure 2 (b) is a cross-sectional

a

represent’ation of the surface. As shown in Figure 2 ('b), U
the secondary structure in the surface of the mechanically o
10 grained aluminium plate disappears and a gently-sloping
mdulation (hei:'einafter-, referred to as a mound) is formed.
The aluminium .plétg which is subjected to chemical
etching after mech_a.nical graining has a surface having
high whiteness upon anodic oxidation, and a ‘1ithographic
15 printing plate with little contemination of non-image
areas can be obtained. : However, since the secoridary
structure _disaﬁpea_rs, image portions on the lithographic .
printing plate éasily peel from the surface of the support
under the physical forces of printing and, consequeni:ly, |
20 the printing'durabiiity-deteriorates.
Figure 3 (a) is a photograph of the surface of an
 aluminium plate which was subjected to electrolytic
etching treatment after first mechanical graining then
chemical etching treatments, enlarged 2,000: times by a.
25 scanning electron microscope. Figure '3 (b) is a cross-~
sectional representation of the surface. As is obvious

from .Figi:res_' 3 (a) and (b), a new secondary structure is



printing plate easily peel fromthe surface of the support under the
- physical forces of prlntlng and,- consequently, 20 the printing durability
Heteriorates. Figure 3 (a) is a.photograph of the surface of an al uggrhum
pl ate which was subjected to electrolytic etching treatnment afterfdb
mechani cal- graining then chem cal etching treatnents, enlarged 2, 00Q mes
by a 25 scanni ng eIectroninicroscopeﬁlﬁgn”e 3 (b) is a-cross- sectional
representation of the surface. As is obvious fromFigures 3 (a) and (b), a
new secondary sﬁomd:rmiplace of tbensecondprycstoucturesformedr by '
strdcture formed by mechani ca raining on the surface of the al um nium
plate in whlchmﬁﬂhﬁni¢ﬁiygﬁa renf heegunface coéntbal adunindymapiaite

mechani‘cal grainin redom nates. This 5 new secondary structure is

remar kabl y di f fit oh gthe HRrimeny .- structuze §@€Gﬁédﬁ9°§th§P§Fél(l. e..

Gl reotion w i h G4 %%éorgeﬁﬁgﬁﬁnicﬁm Fatning pesdbntag ey e e thsai cul ar

Wih such 5t i Re Pl AL HIY 4. FRRLREONAS, ﬁgftéie‘gh&r 25 oy
d lysh

P roular o roREFhddactthed| BodufaPy ScPIIERAS L1081 Mndebkloblary,

15 structure %%ﬁ&g'ﬁbﬁéd%%eéﬂ&iéhhﬁaﬂxﬂﬂg‘)@'ﬁscause the -

direction with which the pits pierce the mount face is

I\ | ' nearly perpendicular thereto and the pits are coﬁparatively |
10 sparsely dispersed, namely, occur with such a freéuency
that the mounds remain though the pits are ﬁniformly
presént, end as seen in Fig. 3(a) the pits generally have a
definite circular or rounded opening,
Since 'l:he aluminium plate having the secondary
15 structure shown in Figures 3 (a) and (b) has high white-
ness upon anodic oxidation, a photosénsitive lithographic
printing pla#e-having a sensitive layer provided thereon'_
B, provides high sensitivity,:and a lithographic printing
plate obtained therefrom has the advantage that presence
20 of umnecessary image areas can be easily distinguished_by
the high contrast betweén the imaée areas and.nonpimage
areas. Further, this lithographic printing'plate has
high printing durability, because the image areas do not
peel off during printing due to the pits making up the
25 secondary structure; Further, since the pits combosing o
the secondary structure are dispersed at such a density'
that the mounds remain,.a lithographic printing plate
o having little contamination in the non-image areas is



ness upon anodi ¢ oxi dation, a photosensitive lithographic printing plate
nsitive |ayer prOV|ded t hereon provides. high sensitivity, and a
printing plate obtained therefrom has the advantage that '
of unnecessary inmage areas can be easily distinguished by the
hi gh contfast between the inmage areas and non-inmage areas. Further, this
lithographic printing plate hass MM @h printing durability, because the inmage
areas do not peel off during printing due to the pits naking up the 25
secondary structure. Further, since the pits conposing the secondary gér
structure are di spersed at such a density that the nounds remain, a v

| i t hogrppeducedi nt Fugthem,c they fagt thate themiereing ire¢tiomon- i mge

areas i s . Eroduced Further, the fact that the piercing direction of
pits codbdRibg cempPesingqihe secondary isfraichyme . ®@PKith the case

L S A A S
prefera _y’?%ﬁﬁ%‘iﬁ ugrggnﬁ‘ﬁgt L'J"lsném;?o &scﬁ%{ﬁr&éeﬁé ﬁéaépgj;]@‘ﬂg ?o 5% and
;;,5‘;/-3 ¢ oERAPRLE| G 4AR PR pIET Beving 1 ﬁ*‘%@y%&gﬁ%ﬁﬁ%%#%ngi 7 [hf ?{ ”5?
< 106 SEREEE00Y, Bpbisopl Be Pg‘”‘#ﬁ'%e ecognition Lhat an 31 urm ni am pl ate.

. This electrochemical graining is preferably carried

out so that the pore diameters corresponding to 5% and 95% u
pore diameter on the cﬁmulative frequency curve of the | |
10 grain formed are respectively 3 p or less, preferably
0.5 to 3 pand 7 p or less, preferably 5 to 7 p; Further,
the preferred dehsity-of-the pits is 10-6 to 108 pits/cmz.
In spite of the recognitior that an aluminium plate
with a grain fa;lihg within the above range provided on:
15 the surface thereof is, as described in British Patent
Publication No. 2,019,022 A, not suitable for use as a
support for-a'lithographic printing plate, it has now | Ny
surprisingly been found that the aluminium plate with such |
a grain, which can be produced by a ccmbination of
20 mechanical graining and electrochemical graining, is usable
as an excellent sﬁpport for the~11thographic printing plate.
‘Additionally, since the formation of the surface with such
a grain_by electrochemical graining is relatively easy,
the process is markedly advaﬁtageioﬁs from thejstandpoint
25 of production. |
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with a grain falling within the above range provided on 15 the surface
tHereof is, as described in British Paient Publication No. 2,019,022 A, not
. Suitable for use as a support “for a lithographic printing plate, it has
surprisingly been found that the alum niumplate with such a grain,
can be produced by a conbination of 20 nechanical grainirng and

el ectrochemi cal graining, is usable as &h =excel | ent support for the
l'i thographic printing plate. Addi‘tionally, since the formation of the

sur{%ce'with such a grain by electrochemcal graining is relatively easy,
t he~

s Qr?ﬁisibi}ie”ﬁéfﬁﬁyaﬁa”t&c&e' amese smRiSE LR veredienhy (s Red by

Al i nf un pl aCEL P TREd T BB i e °C‘£‘r§£.%§€'@f’t€£i€$€c?#on

| :“hct °S‘;:|pet ?cﬁ%eﬁ%’@l WW%@%W%@%%%@L%@%@ and
supports for ﬁ;lj%ogr phi ¢ Il@?prl nt i ng% cor |ng J(’) t%e preseé@

i nvention g | l£gi0\esenias C mdwsr Thalofiid | a1 tiPtehs ayild WiRnbés CofiSEeres the

present invention i ncludes pure al um nium pl ates and al um ni um all oy
pl ates. in a unit area, and then plotting the pore diameter (p)

as the abscissa and the cumulative frequency (%) as the
) ordinate.
A process for_produéing Sﬁpborts-fOr 1lithographic |
10 printing plates according to the present invention will
now be described in detail, _

‘The aluminium platé used in the present invention
includes pure aluminium plates and aluminivm alloy plates.
As aluminium alloys, various alloys can be used. For |

15 example, there are alloys of aluminium and metals such as
Silicon, copper, mangapese,_magnesium, chromium, zinec,
lead, bismuth or nickel, These compositions may contain
impurities in amounts which can be disregarded in addition
to some iron and titéniﬁﬁ. | o

20 Specific examples of the suitable_alumiﬁium alloys
are set forth in the following Table“belgw wherein all
numerical figures arg-in.térms of percent by:weight.



As al um nium al |l oys, various alloys can be used. For 15 exanple, there are

al l oys'of al umi nium and netals such as siliecon, .copper, nmanganese,

magnesizim chrom um zinc, lead, bisnmuth or nickel. These conpositions nay

contalﬁ‘saaurities i n anobunts whiech can be disregarded in addition to sone
&,

tanium 20 Spgcgf;p exanpl es of the suitable al um nium

al | oy set forth in the follomﬁng Tabl e bel ow wherein all nuneri cal
figures are in termnms, of perc t melght. [err] [err] [err] [err] [err]
[err] [err] [err] [drnb [esr]u[er ] 3err [8rr] -10- 35‘
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1

Prior to nechanical graining, the alumniumsurface is generally de-greased
and-the alum niumsurface is treated in order to expose a clean alumnium .
urface. For ‘the former purpose, solvents such as trichloroethyl %5 and
surface active agents are used. For the latter purpose, an al k@}chi ng
process using agents such as sodium hyd,{d)xi de or potassi um hydr has
been wi dely used. Unless the rolling ilYddheres strongly, the de- greasing
treatnent prior to nechanical graining can be 10 omtted. It is possible to
usgggl ectrochem cal graining (electrolytic etching) which conprises .
gratrni ng by sending | a o LakNg
hydrochl oric -acid orﬁ‘lr?'lo'?lrﬁ%ot aﬂcﬁc&@ﬂn%%r#gi%%1 %e%ﬁg%%%@sg{?gﬁé as
wi re- brush grawng&éﬂalg? Gepreeed G Cthd al ki o SarPaserigce wWth
metal w res, ball” graining which conprises graining-the alum nium surface
wi th abrasive tieldtedaith JdT 5 exPose Us NeDedh naNemiviGh §QrPacées For
graining the surface with a nylon brush. How 20 ever, a brush graining
process is prdhe forlmderc purpode, sclvdmts esichi asntrickiloroathypendyction.
However, the surface structure which is a characteristic of the present

i nventionScanend surdace dative agents mrenysed. t Héonbthe-1atteri bed
processes for graining or conbinations thereof 25 al one. The grai ned
surface consi PEpesey Bmalialicekehing preress using agentiai suchsas

snmoot hed by chemi cal etching and a roughened face}_gri mary. structure) which
"is not sodium hydroxide or potassium hydroxide has been widely

(U used. Unless the rol_ling oil adheres strongly, the de- -
greasing treatment prior to mechanical graining can be

10 omitted. | -

It is possible to use electrochemical graining
(elettrolytic etching) which comprises graining by sending
én electric current through an electrolyte comprising
hydrochloric acid or nitric acid, mechanical graining

15 processes such as wire-’bru.sh- graining which comprises
scratching the aluminium surface with metal wires, ball
graining which_ comprises gra:fning the altminitm surface
with abrasive balls and abrasives, or brush graining which
comprises grainitig the 'surface with a nylon brush., How-

20 ever, a brush graining process is preferred because it is
suitable for continuous mass production, Howevér, the
surface strl._zcture which is a characteristic of the pre.sen'l:-
invention cannot be obtained by utilizing | any of the :abdve-'
déscribed prbcésses for graining or combinations thereof

25 alone, The grained surface 'conéists of a fine structure
(secondary s_tfucture) vhich is smoothed by chemicai etching
an/d a roughened face (primary structure) which is not o



- 11- d
graini
descri

stroyed by the chem cal etching. Anpbng these procedures, the brush
¢ particularly preferred. Details of the brush graining are f
n Japanese Patent Publication No. 40047/75 and 5 U.S. Patent .
57/ The graining is preferably carried out so that the center line
s_r0Oughness (Ra) of the suppqrt-is 0.4 to 1.0 [err]. ‘The center |ine
aver age roughness as herein used 1s, as illustrated in JI'S-B 0601-1970,
given in mcrons 10 by the follow ng equation: [err] [err] wherein 1 is a
| ength taken fromthe roughness curve in the direction of the center Iin%A{

and y=tesktroyedhdy G -cHetcl lefching, t he center-line of the length
taken as the 15 X axis and the longitudinal direction taken as the Y axis.

The degree ofimong rhimseniprdcehares Nothe trmash deraheingoye defined Ra range
can be easily determ ned by one skilled in the art when the conditions of

t he el partdcullemiiy grefeairddy tRetailedf cthe iieshegraining ateot her 20

addi tional processings to be applied as necessary are determ ned. The

al um ndescaibed dmbj s Rgtent Rublication Ne. thQOLTEAEhi eandly etched

with an acid or an_al kali.&n the case of using the acid as an etching

agént , UaSue Prtiedsty D8P3 18 of time is required to destroy the fine

t tu . ' .

structure The graining is preferably carried out so that the
center line average roughness (Ra) of the support is 0.4
“to 1.0 p. The center line average roughness as herein \_J
used is, as illustrated in JIS-B 0601-1970, given in microns

10 by the following equation: | v |

'Ra =“'5c1> £(x) ax

wherein 1 is a Iengbh taken from the roughness curve in
the direction of the center line, and y=£(x) is the rough-
‘ness curve with the center line of the length taken as the
15 X axis and the longitudinal direction taken as the Y axis.
The degree of the mechanical graining to provide the
above defined Ra range can be easily determined by one
skilled in the art when the conditions of the electro-
ch'en;ic'al graining to be applied subsequently and 6f_ other
20 additional "p:"ocessing_s to be applied as necessary are
determined. | R
The eluminium plate subjected to graining treatment
is then _c_hemié_ally etched with an acid or an alkali. In
the case of using _the__ acid as an etching agent, a very long
25 period of time is required to destroy the fine sfructure



-12- ‘and, consequently, it is industrially disadvantageous for making a
plate of the invention. The.process can be inproved by using ®alkali as the
gtching agent. As the alkali agent suitable used in the present 5

i nvention, there are sodiun1hydroxrde sodi um car bonat €, sodi um al mﬁ\ye,
sodiun1netaborate sodi um phosphat e, H?SSIUH]hydrOXIde and lithi
hydroxi de. Preferabl e concentration and {"enperature ranges are 1 t 6 by

wei ght and 20 to 100[err]C, respectively, and it is particularly 10
pre%grred to use a condition that dissolves Al in an anount of 5 to 20 g/n2 °
Yy

: et chi Nngarq 9/ 88ns8hulRtEvof iith sAgn StP4aA 1 %&?H%d t he
primary structurg ??se éﬁi yittrrg'un S can be é’arm(f%Ater ég%c Ing, acid

washing is caféiefiak 8 pndeé 6% the Baveneiomit dhe! PProvedsicadn As the
acid, nitric acid, sulturic acid, phosphoric acid, chrom c acid,

hydr of | uoric heiihprobedobyunsmﬁgacaakaaa uge&héTbiuﬂﬂm@lagemnnlate treated
as descri bed above is then subjected to electrolytic etching in order to

~form20 a new secohgathesalkaildr egenthiswitbabienmised drradthe presentby

el ectrolyzing the plate-in an acid aqueous solution of, for exanpl.e,
hydrochl opi ¢ imvention;i theredare sodiixmuhydrioxidsf, sodinm @arboxates/ dn?
or less of electricit beln supplied at a current density not |ess than 20

A dn2 25 whi | 8odkamp u@ing &n anddmmeﬁgb&met.atﬁo@iemmmsma&m ode

such as a graphite or al um ni um pl at.e
J Sb assg hydroxidepand iit%ium hydroxide., Preferable

U _oonoentration and temperature ranges are 1 to 50% by weight
" and 20 to 100°C, respectively, and it is particularly |
10 preferred to use a condition that dissolves Al in an
amount of 5 to 20 g/mz. Bj etching 5 g/mz or more of
the Al, a rough face conéisting of the primary structure
itself, namely, mounds can be formed.
After etching acid washing is carried out in order
15 to remove smut on . the surface. As the acid, nitric acid,
sulfurio acid, phosphoric acid ohromic acid, hydrofluor;c
acid or borofluoric acid are used. B
The aluminium plate treated as described above is
then subjected to electrolytic etohing.in order to form
20 a new secondary structure. This treatment is canriod out
by electrolyzing the plate in an acid aqueous solution of,i
| for example, hydrochlorio acid, nitric acid or a mixture |
thereof, with ZOO.coulombé/dmz or less of electrioity__
being supplied'at a current density not less than 20 A/dm2
25 while the plate is an anode using a suitable counter
electrode such as a graphite or aluminium plate, so that
the quantity of eleotricity with the plate as an_anode



the quantity of electricity with the plate as an anode -13- (referred to
as Qa ‘hereinafter) is equal to or greater than the quantity of electricity
with the e as a cathode (referred to as ¢ hereinafter). The

al ter nat e/ whve-formelectric current used-in 5 the present invention is
a wave- f btained by alter- nately changing the polarity of positive and
negat i veNet€ctrodes, and any mavé3fnrn1nay be used as long as Qa-is equal
to or greater than Qc. A preferred voltage wave- form giving such a current
waveform is one in which the 10 anodic voltage (va) is larger than thegg

S?gpgﬂ&faﬁlt eg _éVc% 5%%:%6 4! Pﬁ?ﬁ)(igl ca oI ta &ve forlrrg Zrmng |
or of 2??%#40“‘% @%%ﬂé%%ve %fhsiéé“@ﬁg%?@' g%é?f&'a“p&%ﬁe ¥ so that

| | Fi 4 B
cﬁaﬁgﬁra\%a I ra % ‘Egea mg%ka'st':gge;ng tge gﬂﬁ?ent éngm tg

the mcro-str d gpsi ty of
p| ts) can be %%@% con?{'%?l? gUhE éw&ﬁhg%ﬁbﬁ% I'S constan%/ and
VC5 | rﬁﬁ@%ﬁ@seﬂf‘eiﬂvé’ﬂﬁ@ﬁ £5 éhﬁai?éi-foi'ﬁnébitaihear altepaversely, when -

i s constant and I ncreases, the dianeter of the pits tend to -

?ﬁcr teai‘zﬁat.teiﬁflebﬁhﬁgﬁtgmérp@iéﬁlt?ndf positiveaandapegativ@per ature of
e (reat nen

electrodes, and any wave-form may be used as long as Qa

is equal to or greater than Qc. A preferred.voltagg wave- : >
- form giving such 4 current waveform. is one in which the

10 anodic voltége (va) is lérger than the cathodic voltage
(Vc).  Figure 4 shows typical voltage wave-forms am@ng
preferred voltage wave-forms, wherein (a) is a sine wave,
(b) is a rectangular wave'and'(c) is a’ trapesoidal wave.
In these cases, it is preferred to set the anodic half-

55 cycle period (figure 4, tA).so that it is equal to or less.
than the cathodic half-cycle period (Figure h,'td). '
changing the rafis Qc/Qa by.regulating the voltage and s
the current density, thé_micro-strucfure of the porous |
surface (the diameter and density'of pits) can be suitable

20 controlled. Furthef,'when "Va® is cdnstant_and "ye
increases, the diameter of the pits tend to increase.
Conversely, when."vd“ is constant and "Yya" increases, the
dismeter of the pits tend to decrease. The pit diameter
also tends to increase as fhe_temperature of the-treatmént-

25 increases or the current density increases. It is thus
possible to-prddube a grained:surfécé ﬁhbsé pore diameters.

corresponding to 5% and 95% of the pore density cumulative



.

25 increases or the current density increases. It is thus possible }
pr.aduce a grained surface whose:pore dianmeters corresponding to 5% §
‘of the pore density curul ative -14- frequency curve of the grain
are respectively 3 [err] or less and 7. [err] or less. In the present
invention, it is necessary to carry out ke <above- descri bed el ectrolytic
treatnment in such a 5 manner that the pits are uniformy dispersed on the
above- descr iftredprenoyicumte (G tieigeipriormed sdreicrespéctinely. 31 f t he
pi fgsare formed over the entire surface so-that the nounds disappear, the
charact eri st o tleas end 7 tapr dass. are difficult to soil is lost. If the
pits 10 are not uniformy distributed or they are forned in | ocal
gatherings, it becd@dhs Enassnt tinventionsuit a9 ecessary o deamby| ity
and tonal reproduction. As the electrolytic bath, a solution of one or nore
of hydrochl 00Ut ddie) aovamidesanidiadrekgabralytic Mreatren imlsuch nereof
may be used. |f necessary, inhibitors and stabilizers such as am nes

- descri bed $nT§agenH they pite @re i formiy Al srRerseb R i they @O‘P&rent

3, 980, 539, b |c a descrj apanes t ent pljcatjion

41653/ 76 (th %P “&’sd%g’é’c? &&%ﬁ? @P SEIRBTRe idl‘e ain. -
I ned J t d h d bed

German Pat ent pZBSf. £ e f%@%%?za” Gttt A

above-descri Rglt the mounds disappear, the characteristic that non-

U image areas are difficult to soil is lost. If the pits

| 10 are not uniformly dis‘tributed or they are formed in local
gatherlngs, it becomes dlff:l.cult to obtain suitable pr:l.nt—_
ing durab:.l:.ty and tonal reproductlon._

4As the. electrolytic bath, a solution of one or

more of hydrochloric acid or salts thereof and nitric

15 acid or salté thereof may be used. If necessary, inliibitors
and .- stabilizers such as amines described in U.S. Patent
3,755,116, sulfuric acid described in U.S. Patent 3,980,539,
boric acid described_in fapanese Patent ._Application (OPIj
No. 41653/76 (the term "OPI" as used herein refers to a

26 "published unexamined Jépanese Patent Applica‘bion"') and
phospho;-ic acid desc_r:i._bed in German Patent Applica'bion.
(OLS) No. 2250275, may be added to the above-described
'so'l_ution. _- | '. . | _. |

The electroly'be can be used at a concentration of

és gbout 0.1 to 4% by weight. _Further, values of Va and

| _Vc su:.table for producing the desired grain structure are
both in the range of about 1 to 50 V and preferably abou’c
5 to__ 3(_)__V. Further, each of Qa and Qc is in the range of



sol ution, e electrolyte can be used at a concentration of 25 about 0.1 to
4% by we Further, values of Va and Vc suitable for producing the
desired g structure are both in the range of about I to 50 V and
preferaly About 5 to 30 V. "Further, each of Qa and Qc is in the range of
-200 coul onbs/dnm2 or less and prefergbly about 70 to 200 2 coul onbs/dm . If
it is nore than 200 coul onbs/ dn2, Toh< Tam nation of the non-inmage areas is

oo S 265 2, A RS 14 Bk A CATRRY, 2, 4RLP0l 71,
of Shour SAABOZ | 4o i A S BB s 7, PO
20" ane "SRRG 36 ke n el Bskke RHCaRrTREULY £ %é‘*?ﬁ%&-g e
e tr o SRR, CEHRE Ct p et e ituhd Sy el BboBET <
adeq%ﬂteqquﬂdﬂK;4baﬁ$ﬂiﬁ9g, PPELErEBIPNabRE n5080a06°¢he reproduction of

-fine“hal ftone dots. The um.nium plate treated as descri bed above can be

used as a suppdid drer itdopibpoEElPraDsbegsel 6hespassi,stheuirdtiomy be
further processed by anodic oxidation treatnent or chem cal treatnent.

Qe/Qa is preferably in the range of about 0.5/1 to
" 1.0/1 and more preferably about 0.7/1 to 0.95/1. It

is necessary that the anodic current density upon'elec- Y
10 trolysis is about 20 A/dm?'or-mdre and preferably about |
25 to 70 A/am?. 'If the anodic'current'density.is'less
than.abouﬁ-ZO A/dm?'and the quantity of anodic elec- -
tricity is less than 200 coulombs/dm®, it is difficult -
to maintain adequate printing durability, water Teten-
15  tion and the reproduction of fine halftone dots.

The aluminium plate trea#ed as described above
can be used as a suppoﬁt.fdr'lithographic printing |
plates as is, but it ﬁay be further processed by anodic | "
oxidation treatment or chemicalltreatment; |

20 The anodic oxidation treatment may be carried out
just after water wash of the'alumiﬁiﬁm.plate;treated
as described above, but it is preferred to carry out
desmutting in order to remove-the-sﬁut, which forms on
‘the surface of the electrolytically treated aluminium

25 plate. Desmutting is carriéd out by contacting the

' surface of the aluminium plate with an aqueous_éolution
.of acid :o; alkali by; for example, dipping. Examples

of the acids include phosphbrib aéid;'sulfuric acid and



v

20 The anodi ¢ oxidation treatnent nmay be carried out just aftern -
-water wash of the alum nium.,plate treated as descri bed above, but it is__
preferred to carry out desnmutting in order to renove the snut, which

on the surface of the electrolytically treated alumnium25 plate. { -
Desnmutting is carried out by cbntacting-th@ surface of the alum nium e
wi th an aqueous sol ution of acid or, alkali by, for exanple, dipping. .
Exanpl es of theChEPBAC RShdSe aphoFiAdure sadiierendlf urhs the A, I -
chrnic acids apd m xtyres thereof. As the alkali, it is possjble to use
the TBanme subst atBeBORELRLE o, Udte thie e BSHORPeR @F YRR AR Cate

rougheni ng {1 ool iepl oo iTRAd e 3 ARG LAY SRS et doomiting

t ti f t 5% i aht t 0t oC .d i bed i
Concent et on CanBRa bnkR | & RRRGNEEY Al e G AR dErpEtdn
d i bed i J Publai ! /. K 0) d.
descri bed | N 283E3E sBH SalntRUbiLER ) dipattl 343 fihalne died Gtised.

possible {0 forg gendAtratdtnidis abotl Mk d @gﬁgf LAy 1 J R Nl um

plate by applying a direct current or an alter current to
a|U”1nlU”1p|ate9DﬁCaasaa%%%§§b§@'ﬂﬂ(Jaﬁﬁhé%é“P%téﬂﬂ“%ﬁﬁiﬁ%%ﬂﬂdﬂ"(@PIP“G or

nore of sulfuric acid, phos-
' No. 12739/78. The alkali etching process described in -

Japanese Patent Publication No. 28123/73 can also be
10 used.

Anodic oxidation can be carried out byla known
process. For exampie, it is possible to form an anqdic
oxidation film on fhe_surface of the aluminium plate by
applying a direct current or an alternating current_té

15 +the aluminium pléte in an aqueous solution or a non~
aqueous solution of.qne or more of sulfuric abid, phos-
phoric acid, chromic acid, oxalic acid, sulfamic acid
and benzenesulfonic acid. ; _

| Though the con¢itions vary according.to the
20 electrolyte used, it is generally preferred that the
' concentration of the electrolyte is gbout 1 to 30% by
| ﬁeight, the liquid temperafdre is about 5 to.70°C,_the
current density is about 0.5 to 60 amperes/ﬁm?, the vol-
tage is about 1 to 100 V and the electrolyéis time is
25 aboﬁt 30 seconds to-SO minutes. | '
~ As the anodic-oxidation tréatment, it is parti-
cularly préferréd t5 use a'process which combiises

carrying out anodic oxidation in sulfuric acid at a high

e .



id, chromc acid, oxalic acid, sulfam c acid and benzenesul fonic

and the electrolysis tine is 25 «ab®ft-30 seconds to 50 m nutes.

anodi ¢ 0%{,dabheN den@AtFE lesdriitel RH Bri tGUHIR Bt el #1468, @ USE a process
conprises carrying out anodic oxidation in sulfuric acid at a hlghﬁﬁf _

- 17- - cur pagt adpReiclessdeeacn brpridds icdrrams ot 4dodtd and a process ~

whi ch

h the conditions vary according to.the 20 electrolyte used,
By preferred. that the concentration of the electrolyte is about | °
ight, the liquid tenperature is about 5 to 70 C, the 2 current
s about 0.5 to 60 anperes/dn2 , the vol- tage is about 1 to 100 V

As t he

It

whi ch conprises carrying out anodi c oxidation using phosphoric acid as an
el ectrol pikiidabdboh asites phiddphirid).deidasenin Bt dlyte

al um nium pl ate subjected to anodi c oxidation may be processed by ‘di ppi ng

The

in an agbethsasobescaibed dinkdl.JS.,Ratienti 13,54%8,6Tbr exanpl e, sodi um

silicate, as described in U S._Patents 2,714,066 and 3,181,461 or nay be
proviBed with Theuadumisdum @labe rsuhjgeised tio anddiy deobdetiencel | ul ose -
(e.g., carboxynethyl cellulose) containing water-soluble netal

zi nc aceBa¥epeadrossdsededy diprdngraireran A@spupesolution of

10

15

20

25

alkali metal silicate, for example, sodium silicate,

as described in U.S. Patents 2,714,066 snd 3,181,461

_or may be provided with an undercoéting layer compbsed

of hydrophilic cellulose (e.g., carboxymethyl cellulose)

.containing water-sbluble mefal salts (e.g. zinc acetate)

as described in U.S. Patent 3,860,426. |

On the supports for the lithographic printing
plates of the present invention, a known photosensitive
1ajer may be formed to produce photosensitive litho-
graphic printing (pré—sensitiéed plates). These litho-
graphic prinfing plates have excéllent'properties.

Compositions for the above-described photosensi~

tive layers are described in our Specificatidn No.

2 047 275A.
| ' In the following Example, percentages &are by
weight. | |
After an aluminium éheét of purity 99.5% was
subjected'to graining by a'revolving nyion_brush in
an aqueous dispersion of pumice, it was etched'using

a 20% aqueous sbiution'of.SOdium hydroxide so as to

- dissolve 8'g/h? aluminiﬁmQ-fAfter'adequatély washing

salts (e.g.

r



On the supports for the lithographic printing plates of the present

I nvention,” a known photosensjitive 15 |ayer nmay be fornmed to produce )
fhot osensitive litho- graphic printing (pre-sensitized plates). The oy
litho- .graphic printing plates have excellent properties. Conpositi jo

t he above-descri bed photosensi- tive Iayﬁgs are described in our '
Specification No. - 20 2 047 274A  In"t fol | owi ng Exanpl e, percentages
are by wei ght. thevpleter sdithavadiams rituriwasasashed puith ya 085%oagnueons
subjgcted to graining by a revolving nylon.:brush in an aqueous di spersion
of ‘pum ce, it weolutdead ofsidrd e Al sthen 1agakn griE WakeRyEe oxi de
so as to dissolve 8 g/n2 alum nium After adequately washing - 18 - the
plate with wat ePTEPETR & F¥OROFri t h a 25% aqueous sol ution of nitric acid

clectr ol yzed n an adiosuS Sl e, ROGR PEAP (41 a5 g Trded O B adviian

e condi {1 ors SRy Spataol (7 BEITAERAY Al b adp dhdites’ M0

ol uti on of " sul {yje® Ahfl it ROWBHY Wedlngh TP hiPe 'Sl 2 REgbE f 200
4(b) under the condition shown in Table 1. It was then
dipped in a 15% aqueous solution:of sulfuric acid at

50°C for 3 minutes to clean the surface. Then, an

- .
10 anodic oxide film of 3 g/m2 was formed with using a 10%
aquedus solution of sulfuric acid to produce Sé.mples
A, B, C, D, E and F.
On the resulting samples, the following photo-
sensitive layer was provided at a coverage of 2.5 g/m2
15 (dried).
Egterified compound of naphthoquinone- 0.75 g
1,2-diazide~5-sulfonyl chloride and
pyrogallol acetone resin (described
o in Example 1 in U.S. Patent 3,635,709)
\ 20 " Cresol Novolak Resin o 2.00 g
0il Blue 603 (produced by Orient 0.04 g
- Chemical Co. :
Ethylene Dichloride 16 g
2?-Meth01qyethylacetate . 12g
25 The resulting photdsens_itive lithographic printing

plate was imagewise q:tposed to light for 60 seconds
‘at a distance of ’l m using a 3 kw metal halide lamp, and
it was then devéloped using an aqueous solution of sodium
silicate having a zﬁoia_r ratio SiOz/NaLeO‘of 1.2 and an

30 SiO2 content of 1.5%. When printing was carried out in



2 10 anodic oxide fil m.o_f 3 g/m2 was fornmed with qs:i ng a 10% aquedus
solution of sulfuric acid to produce Sanpless A, B, C, D, E and F. On the

i§g sanpl es, the follow ng photo- 2 sensitive |ayer was provided at a@

cove gf 2.5 g/m 15 (dried). Esterified conpound of naphthoqui none-

0. 75\dg /1, 2- di azi de-5-sul fonyl chloride and.-pyrogallol acetone resin -
(descxllbed in Exanple I in U S PatBht= 3, 635, 709) 20 Cresol Novol ak .
Resin  a conventional mann2rO@iging Iths uees0ding oblReEPIPRES ent .
0.04 g Chemical Co. Ethylene Dichloride ' - 16 g B

2- Met hoxyes vl agetpdiate, the results show ip ZBable 1 wemre r@Ruiting |
phot osensitive l'ithographic printing plate was i magew se exposed to |ight
for 60 seadméddi.at a distance of 1 musing a 3 kw netal halide lanp, and it
“was then devel oped using an aqueous sol ution of sodiumsilicate having a
mol ar ratio Si 2/ Na20 of 1.2 and an 30 SiO2 content of 1.5% When printing
was carried out in - 19- a conventional manner using the resulting -

i thographic printing plate, the results shown in Table | were ob-
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nearly perpendicular to the surface of the nound, and the pits are present
I n such a sparse uniformdensity that the Fcs - - 10

face _e nounds is still apparent. - 22 - . 2. A support as clained ¥
in A@ayl), in which the distribytion of pit du I" hat the pits-
corr ingto 5% and 95% on & ‘cunul ative fr u mmm pit

di ameh&

have a di aneter of 3;1321@5 or less, and 7 [érr]® of |ess,
respectively. 3. A support .as almed in Caim2, in which the dis- .
tribution of pit dianeters is such that the pits corres- ponding to 5% afd:
95% on a cunul ative frequency curve for -pit dianmeter have a dianmeter of
from 045 0 3 hegizbpbit 20k & U3 thdgdeihid PRAINE Math cafs SUPPOTT as |
clainmed in dai mill,bPZ or 3, in which sai pits are pr%}éent ?n a density of
106 t opA@8ifAgt &N Eluminium’ shi¢Rt) RS siirfdtd df viHidelWa®f Cains | to 4,
addi tional |l y conprising an anodi ¢ oxide |layer formed on said surface. 6.
A suppar grasnctirueture @siobskroed b erldrgdnentnohe HO0 described. 7.
A support for a lithographic printing plate, substantially as herein
desSr i bimesi by ackeanning elecirom mcrastdie)) codmprisig onpanyi ng
drawi ngs or _ ' _ -

mounds, and pits each having a defined opening, which

imiforml'y ‘pierce the surface of said mounds, in a direction

nearly'perpend:_lcular to the surface of the mound, and the L
pits[ ?j‘e pre?ent in such a sparse uniform density that the ~
ace 9 o mevads 7 ' :

! : still appé;'enf.



tf\\SarrpI es A and B in the foregoing Bx&3pie. un ﬂ" d pri g
pi‘éte conprising a support as clained in any o l " mﬁl 7 an ‘
¢photo- 25 sensitive |ayer formed on sard surface thefect *I'hé t ext t
speci fication 2\as beknsupporttuesd clpimed dooGdaim the :empwm;aht theri gi nal
typescript. It may contain a,few anendnents which are difficult to read.
The origi nal tdipsribwtionnodi pitgdilsoed emdaimmich Fhgt bbhenppdst ed on the

prem ses of the Patent Ofice
corresponding to 5% and 95% on a cumulative’ frequency

k/' curve for pit diameter have a diameter of 3 p or less,_
w and 7 p or less, respectively. |
3. . A support as claimed in Claim 2, in which the dis-
tribufion of pit dismeters is such that the pits corres-
ponding to 5% and 95% on a. cumulative frequency curve
for pif diameter have a diameter of from 0.5 to 3 p
.\o and 5 to 7 W, respeetively. |
o 4. A support as claimed in Claim 1, 2 or 3, in which
| said pits are present in a dens:.ty of 106 to 108
p:.ts/cm . :
Se A suppert-as claimed in any one of Claims 1 to &4,
13 add:.t:.onally comprising an anod:.c oxide layer formed _
on said surface. | _
6. A support as claimed in Claim 1 and substantially
as herein described..
7. 4 support for a 11thograph1c printing plate,

i WD -substant:l.ally as herein descr:.‘bed with reference to

——— e e .o

 Pigs. 3(a) and 3(b) of the. accompanying dra.w:.ngs or
to Samples A and B_i:_x the foregoing Example.

8. A presensitized printing plate comprising a support
as claimed in any ome of Claims 1 to 7 and e photo-

25 sens:l.t:.ve layer formed on sa:.d. surface thereof.
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