00647’?§'fhe |nvent|on relates to a process for the produc- tlon of rellef
copﬁESJ I n.>whi ch the Ilght sensiti-ve. l-ayer of a light-hardenabl e copylng
material ; -whi ch | ayer con- tains a photopolynerlzable|ﬁ9&iﬂ%§ a
photodlnerlzable 5 polyneric conpound or a negative-worki hg:

light-sensitive diazo compound, is exposed impgew se, and the UNexposed
areqs™f-the Iayer are washed out by nmeans qf  a devel oper. Such - f /-
| i ght-.hardenable materials, in particulai the photopolynerlzable matig | s

are,. in nost cases, .not.yet 10 fully hardéened aftér the inagew se _
exposur e. : It has been found that depending.on the interval between

expasyreé and devel Op”e”t'rhékﬁf \?er?t orglr%i fess dt%.hegpgp&cees trhetr\{gaggroduc-

| ength -of - copi ed conti nuous-Tone ep We VAT ati Ons-

particul-arly pr@f‘&’x‘”&f’dréﬂ*éf‘ &@?@so‘clrﬁvhf&?ﬁ ear Mlzsée PSEE 1 gfgrﬁxtor

exanpl e froman argon ion rman

Appl i cantion P 30r45 ilAg € uibldshash & stopht e 621 2 | QAP 1 Son-

aprocess. by neans of. whi.ch these dlsadvantages can be ‘avoi ded. he process

20 conprises Watdimg 4 hehdtdpo Bfher 104N 1 ONEH A £181d ; S i@t BEdrll e
during.the exposure or after- the exposure, for, a short tinme at an

eIevatedtenpgralpmkym&mhoruﬁmphnnﬂ(nrrq;négatﬁne-dekxﬂgeﬂighﬁ ddresitive
-invention to propose a process of -the - initiallynmentioned generic type.
whi ch makes 25 : diapossompeundihers mXxpessd nignagewise { iand ythenmnomased:

mat eri al's, almays to.arrive at constant results, and to manage with |ess
exposur e. . areas Of the layer amom@sed ZO‘T‘hebY ﬁmﬂf‘rcﬁfl% dRMRLPRAT a

protess for the pre-. .
Such llght-bardenable materlals, in partlcular_the

photbpolymerlzable materlals, are,-ln most cases;'not yet
10 fully hardened after the 1magew1se exposure. -1t has
. been found that dependlng on the 1nterva1 between exposure
- and development there are dlstlnct dlfferences ‘in the _
:wedge 1ength of copiedtcontlnuous—tone step wedges. Thee-
varlatlons ape partlculanly.pronounoed_in the case of
‘15 exposuhe Qith.laser light; for examole from an argon ion' - .
| laser.. o o . : |
_The earller German Patent Appllcatlon P 30 45-149
(publlshed 1st July,_1982) already_proposes a process by means
of whlch these dlsadvantages.can'be avoided. The process
20' conpriSes wafming'the-initialiy mentiond light-sensitite
-;naterial;lduring the enposu:elor'after‘the.exposﬁre; for a
‘short tine-at an eletated'temoerature and then deveiopingr.&
| It was the obgect of the 1nvent10n to propose a
B . process of the 1n1t1a11y mentloned generlc type whlch makes
25. it p0551b1e, when proce551ng the 1nit1a11y mentloned
: materlals, alwavs to ‘arrive at constant results, and to--

- manage with less exposure.
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par ati®n of, - re1|ef coples in mhlch the Ilght hardenable | ayer of a copylng
nnt%g:zl which. l.ayer contai'ns a phcto--pol ymerizabl e R0&4HE a
photod|ner|zable pol ymeric com 5 pound or a diazoniumsalt - :
pol yeondensation product, is exposed i magewisg and thereafter the un:xqqsec R
areas of the l'‘ayer are washed out by means. of a developer The proce‘ . :
ng to'the inventign: CD es subjecting the Ia er '

r efI
u:trasbnlc treatnent aft ?ef %&ﬁb%?gés %ﬁﬁe?h%ﬂ YR %ﬁﬁ%gf hempre—
EXEBZIE?Q',.C;_E?G?J PRPRehSntoF SERPLY, SRREEhTI1RonR0M e PPER B fafldilong,,
e o GobBp RRRULLlbe Jorcbel apendosui é@;r;m o

pre rably bet ween and 3 e duration rasonlc reat nent

can be between 5p é??ﬁ@?§zéﬂﬂe4ﬂlftﬂﬂéesaa?ﬁ@t@&f@éﬂl£E%Y€*¥bf§héﬁﬁ9ﬂﬂﬁna”d'

15. minutes..The shorfer-the tinme interv bet ween exposur'e and. 20

ul trasonic trsatﬁBﬁhd éheasdﬁéésﬁlﬁﬁesﬂvtaéb 6ﬁdéﬁﬁat&éﬁa§§66&ctreﬁsnEnt
can be... The ultrasonic treatmer.t 'can be effected in a manner which.s in
itself knovvn f oexpassnl sm@gewnsersm@gthéheaﬁwpsadeph@é:e;sosem @f&@fofhe
comerci.al.ly available * - 25 wultrasonic baths, for exanple in an . - :
USI G 1500 (19 21théiz1agep0ary Wwashedbsst sby Sebars| ef Schevélapern the type
12 (50 kHz, .60 .W from Messrs. Bransenic.:- The light-sensitive materials to
be pr ocessed by the net hweamnmelssngacoor@nengntentmonlave'ltmﬂposgcbnises_

0064733 - 3- Ilght sen5|tlve | ayer whichis préferably present on a : :
Jectlng the 1ayer brlefly to ultrasonlc treatment after

$~(5.'- -110 exposure, and then developlng 1t
. '- The ultrasonlc treatment is preferably effected as
-”:SOOB as possible after exposure, ie.. within a2 period of up
y to about one hour after exposure. | |
, The temperature 1n the ultrasonlc bath should be
'7ﬂ'c15 =between 4 and 50°C preferably between 15 and 30°C..
- | The duratlon of ‘the ultrasonlc treatment can be
-:between 5 seccnds ‘and 40 mlnutes, preferably between 30 :
.:seconds and 15 minutes. .
o ' _- 'Thelshorter the-time.interval between'exposure and
?%ﬁt;“ﬁ-f éOihultrasonlc treatnent ~the shorter the duratlon ‘of - the
_ | ultrasonlc treatment can be.;-'
“The ultrasonic treatmert can'beheffected ina
3'manner whlch is in. 1tse1f known, for example by 1mmer51ng-'
_;_the exposed plates 1n one . of the commer01a11y available._
.25: ultrasonlc baths, for example in an USIG 1500 (19 21 kHz,,
_"1500 w) from Messrs. Schoeller Schall or in the type 12
(50 kHz, 60 W) from Messrs Bransonlc
The llght sen51tive materlals to be processed by .

the method_acoordlng-to the 1nventlon are. composed of_a



l-ay&r - suppor t: . Pr ' | T
ef erred I| h .
| a 6%@ g t- SenSItlve | avers

y These cont ai n, as essential- constlguentgre p282850|y Erlzable .

compound *h
aV|ng at - Ieast two.term nal ethylenlcally unsatufgggglégbb‘ -
i
O

Bonds, a
of actnlcp?gzrgi:gnblnder ‘and. a phot oi ni tiatjor which, under th
meri zation of th i's capable. of. initiatig the fr A b
e ethyl enical l'y unsaturated conpound 22 ;ad{ﬁal P
ur

jtuents, th

tﬁgﬁaw por ymeh FabE Ehn§FEL ﬁée’“im%ﬂ:‘:m“;'ig@rwe?%@ro"r%eﬁ W ent
p ast|C|zers S ydr ogen " donor
pi gnent s. ?ns'goggﬁgoftr69U|ators dyestuffs and cglor?;g;ng agents,
'nLLjatOrS for.exa | urality of.substances are suit e r col ored
_exanple 2- eth 1- antﬂfaePPEQEQbad lbthGSﬁnggﬁéye 3y§ﬁacggérpﬂgeéﬁoly— _
Shenyl act 1 i ne, siyinibR0Ryopban, FaSREFRE 4 ac 6 F AT C1anmLbnaes oo

Z yeprisen S n n8tituents,
benz(a)acridine; .20 phenazi ne deylvatfsggg a9n&c§?yFan1nQacr|d|ne and

two terminal

for.exanple. ¢ 1
% 1Q; ¢ Binte ilzabde( &Pmpﬂ’ﬁ’é"ﬁ’af‘l aydngo 3 thf] benzo( a) phenazi ne and

10- nethoxybenzo- a) phe
6,4 ,4 -trineth phepazi ne, QUInoxa n <
<%&ﬁyfhnhqﬂm&wuqn§a§5&ﬁ é%ﬁ?ig‘ﬁyﬂdﬁé 2 ﬁomymenmqﬂb;n er

dlnethoxy 2, 3-di
phenyl - 5- aza- qui
synergistic m xtam@sa(ﬁhmm)ﬂ%lq(&(glﬁ&fd%gleﬂ- st u!‘?‘%eﬁ&lmrjﬁaqwc
systens

SPiopyTylum el g e 1L ket BBE Byl
OﬁadDaEDOn.pi%f%$%%$§ $P Pé t%@éﬁ%gtﬁéﬁgfgigkﬂ%*?ﬁldg%ﬁyIn o
. relative to

t he constltuents of th
L ' 'merlzaglggoggpgngn@th§f@ﬁ§call?oﬁﬂgaﬁuratedaggmpoun

\\./' ’ - ’
ST 10 As further constltuents, the layer can contaln stablllzers

or 1nh1b1tors to prevent the dark polymerlzatlon of the
monomers, hydrogen donors, wettlng acents p1ast1c12ers,

"sensitometric'reguiators, dyestuffs and colorless:or

.colored plgments

-' 15 ---“-  - A plurallty of substances ‘are sultable photo-
ben201n ether, polynuclear

. initiators, for example ben201n,

‘for example 2-ethyl anthraqulnone- acrldlne

qulnones,

'"derlvatlves, for example 9-pherylacr1d;ne, 9—p—methoxy-'

9- acetylam1noacr1o1ne and benz(a)acrldlne'

-_phenylacrldlne,
for. example 9 10- dlmethylbenzo(a)-

20 phenazxne derlvatlves,_

phenaz1ne, 9-methylbenzo(a)phenaz1ne and 10—methoxybenzo-

-(a)phena21nes qulnoxallne derlvatlves, for example

6,4', 4"-tr1methoxy-2 3 dlphenquu1noxa11ne and 4' 4" -

.dlmethoxy-Z 3—d1pheny1 5 aza—qulnoxallne; qulnazollne

25 derivatives, synerglstlc mlxtures of varlous ketones, _dye- -

E stuff/redox systems, thlopyryllum salts and the 11ke.

The phot01n1t1ators are 1n general used 1n an .

T amount of 0. 01 to- 10 preferably of O. 2. to 5 % by welght,

' relatlve to the constltuents of the photopolymerlzable



'Pho pQJynerJzabIe nononers SU|tabIe for. the pur - pos i éﬁ%érmalnventlon
are §nown and are descrlbed for exanple, in U S Pat &% 760, 863 and

3N960, 023. 5 - ' Preferred exanples are acrylic acid esters and'

nethacryllc acid esters 'such as dlglycerol.gtacrylate pol yet hyl ene g
di et hacryl ate, and acrylates and neth- acrylates of trinethylol etha

- trlnethylolpropane penta- -...erythritol and-polyhydric alicyclic alco-- s'_
Reagti on- 10 . lgyggucts of dlfsocyanates Wi th partlal esters. of pol yhydric
alTohol s can also be used with advantage. I oAl Enélear+ bed

. i'n- DE—A 20 .64 079 and pnoﬁﬁpolzeealzenle m?ﬂ%”ﬁ?%porgpgﬁf%f Ponomer's in

| t he Iayer is in 15 general . about 10 to 80 r r Yad8ckon 6, ﬂbby
' \ght The. hydpegescﬂbhbeslngedtapﬁ are- Pﬁgg SRS QP% phatic pol yethers.

Where. appropriate, this function can,al fghaeg bgot, be3bi nder or by.';
the pol yneri zablezampienein Ufsth8§§853§sésg%ﬁéggPe hydrogen atoms. 20 - -

A plurality of. soluble.organic pol a e ey ed ids elsitedsr and - As
exanpl.es’ these may. be n@ﬁ@l@ﬁe&dpS%f 1 %s%r%oafsgﬁyl esters, ponV|nyI

acetal s, polyvinyl ethers, epax Ng oopla)gaemgny@eatolddemé-abe' :
pol yrreth acryt ime tEa Yt °erasp° c{p esytegt%ersg al:kyd resins, polyacryl- 25.-

h-._
am de, ponV|nyI_ al ¢ v Bhés 1 1anﬂguhndﬂaqrylates and meth- .
acryl am de' ;. poI cﬁgE?Q§)4ﬁygdl'6§iyV|ni%%%thylfornan1de '
ponV|nyInethyIacet e qgf éaéﬁhaﬁbfrmrmmﬁﬁhyhﬁﬁRﬁPH%ﬂ?ntQFnta-
honopol yner s rren‘l‘?@ﬁ ‘?: her smtable bi nders are natural rraterééagcst%n :
. 0064733 ﬁDdIfIedﬁg@ﬁy{@$lngﬁ@rﬁédfhydfﬁﬁ akﬁmp¢blge$%ﬁ?mp Scel | ul'0se

ethers.and the I¥?

drlc
N 10 ' products of dllsocyanates w1th partlal esters. °f polyhyc

nomers
alcohols can also be used w1th advantage. Such mo

"are descrlbed in. DE-A 20 64 079 and in

“-DE A 23 61 041.

The proportlon of monomers 1n the 1ayer is8 in -

s l ht.
' 15 .general about 10 to BD preferably 20 to 60 % - by welg
B . The hydrogen donors used are, in the maln, 11—_

n ° .
phatlc polyethers Where aoproprlate, thls functlo

can also be performed by the pinder or b

' monomer, 1f these possess lablle hydrogen atoms.

o 20 L A plurallty of soluble organlc polymers can be

ed
employed as blnders. As examples there may be mentlon

v1n 1
polyamldes, polyv1ny1 esters, polyv1ny1 acetals, poly y .

meth—
'ethers, epox1de re51ns, polyacryllc a01d esters poly

. re51ns polyacryl--_
" acryllc a01d esters, polyesters,.alkyd ,

S eth lw
| 25 ;amlde, polyv1ny1alcohol polyethylene oxlde, polydlm yil--

olyvin lmethylformamlde,_.
acrylamlde, polyv1ny1pyrrolldone, p Yy y

rs :
polyv1nylmethylacetam1de and copolymers of the monome |

| whlch form the homopolymers mentloned.

s or
B Further sultable blnders ‘are natural mater1a1 |

y the polymerlzable--'



t [as 2par ti ul ar - | ' o
y advantageous to us b Co L
but are sal e |nders whi ch sol L
w@rb uble or at least 5 swellable in aQUQ§ﬁ§7§ ka|?ﬁge in

tions, since 1ayers con- t
- tai.ning.such bind
ELﬁISTLG?haQ$e?“S al'kal i ne devel opers. SU§LSbfﬁ3eP§ dovel ones Lhe
e fol l.owi ng groups: - (Ix}i[err] Perr] and the f?Ee for i e '

of - 19_ t hese binders there Qne I

oty glg‘%‘mﬁ?ﬁ‘*&ﬁﬁ? ooy Tt o ?tf*?mlfsgﬁs
SR S 1% e s mntseras 1 SRR s
T DL i e s
S T gk e e R 8 M
Stggzhtphﬁglgon??%ggg g??Fﬁg?ghggggoz2EL§9L§¥$QAL£§H1W%ﬁ“ bggggggPegll'
vagbanliogs[héc Lgﬁgmsfggkaﬂﬁagtgeﬁggggzggfoggsgxﬁggcg}ﬁpggggg?ha{?ﬁgut a.
Formof 8563’7‘%‘?“?’%?3?3%?%;2! Feiaaing BRETRL toer e used P the
covering film whisSthH,s -(ﬂoﬁ\%{mn:g l ayerqsld& t%‘%%ﬁge%%{%hlt géﬁ){an?aggnlalfembl © :

sel'f- supportlng and” can. be peeled of f
‘o . * 10 these blnders there may be mentioned maleate resins, poiy-

':mers of B-methacryloyloxyethyl N- (p-tolylsulfonyl)-carban-l

j:ate, and copolymers of these and 51m11ar monomers with

'other nonomers, as well as stvrene/malelc anhydrlde coooly—

5ners. Methyl methacrylate/methacryllc ac1d cop

iS 'copolymers of methacryllc a01d -alkylmethacrylates and

"methylmethacrylate and/or styrene, acrylonltrlle and '

others as descrlbed 1n DE-A 20 64 080 and 1n

DE—A 23 63 806 are preferred.
The amount of blnder 1s in general 20 to 90

.0 20 "preferably 40 to 80, % by welght of the constltuents of

the 1ayer

It is 1n general advantaceous 1arge1y to shleld

the photopolymerlzable layer from the 1nfluence of atmos-

'pherlc oxygen durlng the photopolymerlzatlon, ie.,- above ,t

1{25'1a11 prevent the contlnued dlffu51on of atmospnerlc oxygen .

i f1nt0'the 1ayer. Thls 1s partlcularly 1mportant if the
) process 1s carr;ed out w1thout a ‘vacuum copyxng frame, for .

example in the case of exposure by proaectlon or by means f

f 1aser radlatlon. If the mlxture 1s used in. the form of

olymers end B



befo develop1ng the copylng Iayer Pol yest er films, for'5 exanple, are -
suitable. for this pur pose. .-The coverlng film can: al%%sga3%onposed Q d
meterial which dissolves in the devel oper liquid or. can, I"east i
non- har dened ar eas, -be renoved during devel aprent .. SU|tabIe mat-er if3
for.this purpose are, for-exanple, waxes, pel9v+nyl alco- 10 hol, .
polyphosphates sugars and the |iKke. SU|tabIe phot odi neri zabl e subs ances ’
are~Zdbove al |, thinaePpydogdl agersai tvis, adypasbae| o cappiyi 3 sl table
est.ers. of polyhydroxy compounds, such as.pol yvinyl cinnam ate. - Copying
materials of thi3OY§pendr laes\fhieledlﬁnoislowarmeeellavy t:epgmgen-
mat eri al s based -on’ di azoni um'salt polycon-- ‘densati on products-can also-be

usetd:”. Sui t abl e df323nf AP SGRR B%I?Ebﬁu%HE%PFBﬁnErBBGC?§n BeePesheendstion d_t
roduct's of condensabl e aromatic djazoni um 20 al't 0

B ory T am e s AP RO e Ry SLBh LSe LRE POAPTL AS 18T BOLyFERLR f1fhs, ror

f or mal dehyde. advant ageou,

cofcohdensati%n %F%ﬁ%ggs ﬁﬁ?cﬁufﬁaahﬁlf?5n£%%stﬂgrﬁ?3 oni ﬂ%g%ﬁYeﬂh?gsfé}go _
contain other ok X"g%&hbérgorﬂ ésé&”éfté"rﬁ#‘?rlé@%?i‘é‘ﬂ %&&81%5 ?.é ofhe

derived fronacon ens e conpou especCi a am nes,

phenol - et hers, aa9081bﬁe£h19&&b&rér @éﬂnaét019¥9£0§ﬁrbﬁ@smoﬁrﬁgpaéﬁed

heterocycllcs and. organic.- aci-d am des. hese condensati on products -are

described in-. UpPeas, 864, Adroved @ELLA |devél ﬂeﬁtonlgﬁlﬁﬁble maf0p4383

-7, - polycondensatlon products deseri-bed in -A 4,1"86,017 are suitable.
The Irght Sen81tfdﬁ thyerﬁuﬁposéeaﬁeQoﬂdrnexample, waxes, polyvxnyl alco-

ka

10 hol polyphosphates, sugars and the like.
' .l Sultable photodlmerlzable substances are, abote
'all, cinnamic ac1d derlvatlves,-espec1ally 01nnam1c ac1d
o esters of polyhydroxy compounds,_such as oolyv1nyl cinnam-.
ate, Copylng ‘materials of thls type are descrlbed 1n_'
| 1_5""CB-A 695,197. o :
- . Copylng materlals based on dlazonlum salt polycon-
-_densatlon products can also be used. .
. Sultable dlazonlum salt polycondensatlon products |
'.QJ b ' ﬁi”f.are'condensatlon products of condensable aromatlc dlazonium"
'?éd: salts, for exanple of d1pheny1am1ne-4 dlazonium salts,_
'i_with aldehydes, preferably w1th formaldehyde.- Iu 1s partl—l”
'-C-cularly advantaoeouc to use co—condensatlon products which
-1in~add1t10n to the diazonlum salt un1ts also contaln other-.'
..f“units whxch are not sens:tlve to llght ard WulCh are |
: 25_:der1ved from condensable compounds, espec1ally aromatic:
| ?amlnes, phenols, phenol—ethers, aromatlc thzoethers,'
1aromat1c hydrocarbons, aromatic heterocycllcs and organlc
f.ac1d amldes These condensatlon products are descrlbed

| in, US A 3 867 147 Generally, all dlazonlum salt o



nateFP§I§ can in addition contain binders, dyestuffs, 5 indicators;
pi gnent s “st'abilizers, wetting agents and other custongpgsagditives:
bi-nders can ‘be wat er- sol ubl e or -wasol ubl eol ubl e. Advant ageousl y, -
wat €¥ -i nsol ubl e resinous binders are used, in partlcular in conblnw
with the preferied co-condensation producte-dl-dlazonlun110 “sal t
agyges of suitabl e binders are ponaIk%E acryl ates; methacrylic
ci | kyl - met haR?JY SRRARRIRT 30 P PG rsdfh%ﬁ/ﬁf@eﬁ ater@§-a 4,186 017
sulfonylurethane rougs ﬂgﬂenollc resins, urea resins, nelanlne resins,
epoxy resins,; 5 Bt onvrnyI esters and ponV|nyI acetal s, . 15

proport.i on of .di azonj um sal t condensati on product- is in general 10
.3\60 preferably . 20 tr%@% 11,%?? %ﬁ%t; ve Ry ??ﬁa?ﬁnﬁﬂﬁs%ﬁCQHﬁﬁﬁﬁ-ls 0 to

90 preferably 5 t @6 of t he. 't ot a e - .. The -nature of
the I ayer support> g% g‘?‘?ﬁ’e?fo%’bl LR EIN %’%/ c{erﬁa*s’l st ’t ive . .
material .. To.pro o- 1 Iate | u :
pref er abl y cg?rl ergé’ %%Pélﬁ%’d c% Iy pro uce %%Zregﬁss oxi dtaiqu%% gaeneral ly

enpl oyed. The heal '
chemcally or’ eﬁ%ctr%ﬁ§%%§% yﬁ bef ore t% anoﬁgilng ﬁ%ga%oJ32|ng s

carried out in as&iﬁ%%br@%”%%téfulﬁg6ﬁﬁhf%'r‘éﬁUéd%ééeodglyjfﬁH¥é¥—1nsoluble:
phosphoric acid, preferably under conditions which are such that an oXi de

| ayer wei ghi ng aﬁ@ﬁin&s S irddis gdra u§ed)btivh ekt Bainde ﬁppddm:ﬂguatmn

| i ght-sensitive layer, the '0064733.- 8 - - oxide layer is o
advant ageousl! y smmtmctmeipmefemuenrenudunueﬁsntiﬁn(pmbdduxswoﬂudiuzonlum
characteristics, .especially the. . . hydrophilic character; for exanpl e .a-

pretreatnentIQVt$alts. Examples of suitable blnders are polyalkyl
' - acrylates, methacryllc ac1d/alkyl methacrylate copolymers,-
j:;polymers hav1nv lateral sulfonylurethane groups, phenollc
' res1ns, urea re51ns, melanlne re51ns, epoxy resins, poly—ﬂL
*7urethanes, polyv1nyl esters and polyv1ny1 acetals.
'-lsh'j- - The proportlon of dlazonlun salt polycondensatlon
- product 1s 1n general 10 to 100 prelerably 20 to 95 % by
weight, and_thehamount_of binder is 0 to 90 preferably 5 l_-
to ?b, % by weight of the total layer | |
_ \u .' . -_ . B _- ' The nature of the layer suopo*‘t depencs on the mtend..d‘

. ' féo Luse of the llght sen51t1ve materlal.- To produce plano-1
.lggraphlc prlntlng plates, alumlnum ‘which. preferably carrles;
'7pan anodlcally produced porous oxlde layer is generally ;.:'";

employed : The alumlnum is advantageously roughened
'mechanlcally, chemlcally or. electrolytlcally before thel;"f
;-25.:anodlzing The anodlzlng is carrled out in a known manner,x-
-':for example 1n sulfurlc ac1d and/or phosphorlc a01d ... -
: preferably under condltions whlch are: such that an oxlde
'.'layer welghlng about O 5 to 10 g/m 1s obtazned
| Before. applylng the 11ght—senS1t1ve layer, the . -



silic S, poIvvtnyIphosphonlc aC|d hexafluor02|rconat heteropo.
aC|ds§P%etraalkyl titanates. or polyacryllc aci ds. The8§8§?Pﬁg of -1 he
support i's. carried.out.in a known nmanner by -7 spin-coating, spraying
di ppi'ng, -or by neans of rolls or slot dies, o8 By doctor application-0
castlng 10. ~ - Not eonly alum num but al so steeI zi nc, copper'

chr | at ed Qfy I4C f|| "
ng m p gﬁﬁ§1 y%nrqg%ghalate e ce&e e%%%d aUBret?%atment

exa ‘of pol yet ene-terep I“ose acetat

screen- prlntlng &HPBQﬁﬁQwefQ%eeﬁ%thgnE?rl%Qd%%é@is% @'C%%5F§§%§§ thedn”

be used. . The pr.ocess: according to the invention.is prefer- ably. used

for .t he. prodUCt i 0y o pHa13ROGHRRRICE e, Bl & XRfTR o hredteahaRnTeiMan or
t he ‘producti on of gravure printing forms, | etterpress and in particular

f1 exogr aphi ¢ pri mtiivig atwsrrs P AGAST1Phophde il erRGid,s neetaehube«slzatze ot e2Q.
electroplatlng resi sts. - The i maging.ef the copying naterrals ts-'carried -
out in’a knows nierteropdy exdus,e tetrealkydt tdtpontes nmd@blgah&@ﬂsparent

original .. “For this, the customary |ight. sources; -such as-carbon arc

| anps, --xenon Ianﬁ&idS-ZSThwemmath@gl@@awhdlSma@onsrauryaMnghdppessumealanps
and ‘the *~- - - |ike, are-used. The inmmging can al so advantageously be
effected. - wth Kism memmer bar  ex&@mpnecMiati ngn §Pg@ﬁlnGnOWa§épplm£bhOwhls

type.of exposure particuylarly great _increase" '0064733' -9- in the -
exposur e effect|¢@h§§§ﬂ§s° c Ko éd°5ysﬂﬁt dles'c@§sbabgﬁF&PHgaP@lﬂﬁ@tl°“ _
i nvention.” VVthln the spope of . the present process, actlnlc | e

;\/3-:_ f_1O ". o Not only aluminum, but also'steel 21nc, copper,;h
- chromlun—plated steel or chromium-olated cooper, plastlc
fllms, for example of - polyethylene terephthalate or oellu-
:-_lose acetate, or screen—printlng supports, for example
.Perlon gauze or nlckel screens, can be used | :
3-15f~"'.=' The process accordlng to the 1nyent10n is prefer-l_j
| --ably used for the productlon of olanooraohlcpvuuung:&nns.It
can also serve for the prcductlon of gravure prlntlng '
"forms, letterpress and in partlcular flexographlc prlntlng.
' _forms, screen - prlnting stenc:tls, etcn resz.sts and '
26;-electroplat1ngreszsts.-
Th The 1mag1ng of the copying materlals 1s carried )
“out in a known manner, for example by contact exposure
“under a transparent orlglnal For thls, the customary'
.’llght sources, such as carbon arc 1amps, xenon lamps,':'.
*~25'emetal hallde-modlfled mercury hlgh pressure lamps and the ;
‘ 'liks, are used.-- | ' .
The imaglng can also advantageously be effected
ﬂ-w1th laser 11ght for example w1th an argon ion laser

W1th thls type of exposure,'a partlcularly great 1ncrease'



| i.ght™) s’ 'generial Iy suitable for -image exposure, ie. radia- 5 tionin the
regivori of the near ultraviolet and of 'short- wave vi siobled 73i3ght .
devel.opment of the exposed and warmed copying materials is effec
known, nanner by. washi ng out the -unexposed eas of the layer
developer The com 10 position of- the developer- depends on

and sol u- bility; pfedde éir%?}nx;ifeﬁff‘eetdé’ﬁérfe\’s%r 1\/31%6#1%%% BV &lrdes

ordah?c sol vents .or solv S can contain

anmounts of . or gal o RPINENS He WeiMdG APent s, and, in particul ar, .
al kal-i ne or ~weakl'y acidic aqueous 15. sol uti-ons, mhlch can eontain buffer .-

salts, neutral salts.., ofoaif ¥ \&Qip?e d&etﬁﬂélgar%&%lﬁts px@)é%%tsllf fa%t@'ihdc

ot haf custonary addltrves - Devel opers which are free . from-organic: ,

sol vents are prefigheds general Ifhasuitelid mma%latghe eaffortifret,Ndle .t hadia< -
har.deni ng of .20 - the exposed layer areas is incréased to such a degree

t hat - t he expdi;urtadn nign ctare bree griesohl el e ateart Wairfavtikdte twainch oifs shequi-r ed
without ultrasonic.treatment. 'In the case-of :laser irradi.ation, -even
greater differemsse caredeaddighted. As an addi ti-onal- ef fect of t he
ultrasonic treat- 25 nent, distinctly better i n-dept h har.deni ng of "t he

exposed - - areas oihe Kievedppmestc @is ther@masadead s@raed §I°@é(§n§k 'e
devel oped nore cleanly throug#%% cont'i nyous-tone wed e ed es beco
shar per, -and: und‘i%%esrﬂ%tksed'sp cd'fed( RS [BayREYOVE} SRR X é’b‘l It§‘

broduce o of . SHAATARL IhdR SR ahsyff'g et %%%%I@W nt .fﬁge Stres,
Where prl nt 'ﬂg 'psos:iotltb% eJif etci‘lee(iief\;eqrgpter}e Jwe%edle%ﬂ rg%%e rJaetW}re and solu- '
-blllty of the llght sen51t1ve layer. Su1table develooers
”are organlc solvents-or-solvent mlxtures; water, whlch can
'contaln small amounts of organlc solvents or wettlng acentst
-l and 1n partlcular,ﬂalkallne or weaklv ac1c1c aqueous S
ang.-solutlons,_whlch can contaln buffer salts neutral salts,'
| | organlc solvents wettlng agents, dyestuffs and other
. _customary addltlves Developers whlch are Iree from
-organlc solvents are prelerred. ,' | o :
The . 1nvention has the effect that the hardenlng of '
'.éQd the.exposed layer areas 1s 1ncreased to such a degree that ;
-. ithe exposure tlme can be reduced to about half that whlch
.;1s requlred w1thout ultrasonlc treatment In the case of
- -_laser 1rrad1atlon, even greater dlfferences can be?
.achieved As an_ addltlonal effect of the ultrasonlc treat-l
ZSi‘ment dlstlnctly better 1n-depth hardenlng of the exposed ;

.. :’_ R areas of the layer occurs Furtherrore, screen areas are developed

a more cleanly throughout 'contlnuous-tone wedqe edges become -

"sharper, and uncrossllnked parts of the layer are developed ;'*

'_' more rapidly. Thls advantage partlcularly manlfests 1tse1f



."nples mhlch foIIOM/lllustrate the .i nvention. 5. Parts by melght ~
W.)..ahd parts by volune (p.b.v.) are related in the sane way as g aﬁg -
re+ated to-m. Percentage dat a- and .quantity ratios arP Y -uhder st op ,
bei ng in weight units,' unless stated otherw-se. Exanple 1 10 B :

El ectrochem cal 'y roughened and anodi zed al.ugpnum bearing an oxide Iayer
of 3'g/n2 whi ch had been pre-.treated w.th an 0.1%strength aqueous
solution of pol yii nyte TFCRAEIGIC G ighi e gIgeXh taes | s eryiarl 18U pRctrio-f or
print- ing plates.. -The support.was coated with a sol ution of the 15 '
fol I ow ng corrposgrtam”mc driintingd .plateds 4 vk r@omstirenigte isoltut iben-e fffected -
netgyl - et hacryl at e/ net hacrylic.acid .copol y-" ner having an aci d nunber. of .
1107and a nean- nix@e e hestdgned dfmags; doyern net hyl et hyl ketone, 2.0
p.b.w. of .-t he dlnethyl ‘ester-of hepta-1,6-diene-2, 6-di carboxylic 20 acid,
2.0 p.b.w ~of trinethyl dﬂhﬁatmkqﬁi a&mfhtféllpﬂﬁlﬂ-%wa‘tﬁ the 1“"ent1°'1-
9- phenylacrldln 0. 07 b. w. .of 4-dimethyl am no- 4'-nethyl di enzal cet one,
0.04 p.b.w | éjr?%u% e%ec-lﬁf?t Qﬂytba-l"fr:h pRarts by volume (p.b.v.) are .

2,4-din-itro- 6 chI or obenz dlazonlun1salt and
2- met hoxy- 5- acet’}fi ‘g e";}% Htir %trhy]latad to m]2‘5 aerf'cﬁrh%aoe

38.0 p.:b.w .of ure By %9 IJQM h&d » 'th%?é%dﬁé)a¥ 6glégn§g

acetate.  The ni.x spln coatlng, I'n suc :
give a dry:wei ghte Qfhi2- \ﬁuts? Qirf‘i?es e dd B endas dhen dried for 2 m nut €s
at -100[err] in.a: ciljércu lat- -~ 00647 SSSg\TPang air dryi'ng oven.. The '
1ight-sensitive poafcrk pl ate was coated with a 15@6strength aqueous .
SOKESIOH of. polyvrﬁvr_artohol (12% of residual "acetyl groups, K 'value 4). _
After dryingoa - Electrochemlcally roughened and anodlzed alumlnum, s

'.bearlng an. ox1de layer of 3 g/m . whlch had been pre-
- treated w1th_an_0.1% strength aqueous SOlUthn of_polyvihyl—
"Iphoephenié!acld' was used as the'layer supportnfor print;:
_ing plates The support was coated w1th a eolutlon of the
T;l$_-follow1ng comp051tlon 11 7 p. b. w of a 34 7% strength
._solutlon of a'methyl methacrylate/nethacryllc a01d copoly--
'mer havxng an ac1d nunber of 110 and a mean molecular 33_
welght of 35, ODO in methyl ethyl ketone, 2 0 p. b w. of ~;{j
'L;w' . :;: ;the dlmethyl ester of hepta—l 6 dlene 2, 6 dlcarboxyllc |
| éé .ac1d 2 O p b. w. of trlnethylolethane trlacrylat,, 0.07.

. ﬁ:‘_;p b.w. of- Q-phenylacrldlne, 0 07 p b w. of 4- dlmethylamlno— e’
'fg'4'-methyldlbenzalacetone, 0. 64 p. b.w. of an azo dyestuff '
:.fjobtalned from 2 4 d1n1tro-G-chlorobenzenedlazonlum salt

Hand 2- methoxy-s-acetylamlno-N—cyanoethyl -N- hydroxyethyl— N

-"25' anillne,_38 O p b w. of ethylene glycol monoethyl ether '
e.'land 13. 5 p.b.w,. of butyl acetate." .

_ : The mlxture was applied by .'spln-coatlng; in_3
.such a way as to glve a dry welght of 2 8 --3 g/m . _iﬁé}

plate was then’ drled for 2 minutes at,100°C in a 01rcg1at-



s

%ﬁyerlng Iayer melghlng 4-5 g/nQ was obtalned The prlntlng pl ate .
obkalned was. ‘exposed: for- 30 seconds using a5 KW netaP0hardde | anp
di stance of 110 cm under a 13 sfep exposure wedge havi ng den5|ty ' \
i ncrerrent.s of 0.15. -10 - -The exposed pl ate was cut.-in hal b?}l
half was developed imediately and the otherl tral f ‘was paSsed t hr odgh '
' Rer ci al ul'trasonic apparatus (USIG 1500 from Messrs. .Schoel | er X
FP\'{ furt, 15-3BEKPET ?5 énﬁ) ¥ .wat er bat h of whi ch was warned to 250C. _
The residence 15 tlne ate_in.the appara 0 e
‘Ther eaf ter, - both hal ved EfﬁB“ﬁﬁﬁpglﬁéyg 88§§F8péggt?ﬁwaédggéﬁggeﬁit?'fhe
fql l.owi ng conpgsi 0 p. f Tet-a X

‘b/m/ of stro%t?% sﬁreﬁégPuagugéug ségﬂ% g??aﬁhgkgﬁhglCa&g?%?%g@éégnt
(coconut 20 - t o] 0 | ege raycon RN bayt 8 .
oxyet hyl ene - un%?s?gsagﬁgg EcBQbX g¥gggganglY?%EE]Q&entthg 4g680 % b. w. of
futly deningr ahb@eglm@tpsvefrue @h@hg was agmdli faedowichindtiostrength
‘phasphoric acid and inked with-a greasy printing ink. .The foll'owing 25 -
conpl etel y crosslinkedrwedgeistepg peaecobbaaiedd wast bxposed for 30 -
w't heut ultrasonic treatnent - <.+ ultrasonic treatnent - The printi % :
pl-ate whi ch- hadebeaussub}r@aeﬁ Wiomewal halide 1lamp at .a distance of 110 cm, .
00647.33.-12- ultrasonic: -treatnent before devel opnent had-a l'ife of
210,.000 prlntspndhrla lBhetppaeapwﬁueh wedgﬁohawées §6n§#édtéd°ﬁ§d §tﬁlfeﬂ
of 190 000 prln%so Eganple- -

kg } m_elb.' B ' The exposed plate was cut 1n half One half was
. | developed 1mmed1ately and the othnr half was passed o
-"through a'commercial ultrasonlc aoparatus (USIG.ISOQ froem
7 Messrs. Schoeller Schall, rrankfurt 15—21'kﬁz, lSOO w)h
che waterbath of whlch was warmed to 25°C. The residenoei
7ll5'nt1me of the plate in the apparatus was 10 mlnutes. |
- Thereafter, both halves ‘of the pla.e were develooed'.
'1n a develooer of .the follow1ng conp051tlon ' 120 p.b.w.
of sodlum metaslllcate x 9 H20 2 13 P b w. of strontlum
'chlorlde, 1 2 p b.w. of a non—lonlc wettlng agent (coconut
_ZOf fatty alcohol polyoxyethylene ether, contalnlng about 8 -
. _ oxyethylene unlts), 0.12 p.b.w. of an anti- foam agent and
_.4 OOO p b. w..of fully demlnerallzed water ' o '
;' 'l . ) The plate was ac1d1f1ed ‘with 1 strength phosphorlc 5'
| 'a01d and 1nked w1th a greasy prlntlng 1nk . The follow1nq :

25‘-completely crossllnked wedge steps were obtalned

. with 'j S S “without .
ultrasonic treatment - ultrasonlc treatment
e . L A

' The printing plate which. had been subjected to an’



5 ., Thelia -

‘ yer SUDDOrt S T '

SoPFMNii O peci fi ed in Exa

g%é?grr? Ogltgepf8|;?nggtﬁonp05|t|on so as ?2|Sr$emggezgégngoat6d win a

38.0 p.b. : e copol ymer sol ut.i or Vel ghe O

acetaFe g/gof bethyiene gl ycol ' nonoet hyl ethe? Sggcgf|ed ' n Bxanpl
p.b.w . of the diethyl ester -of q"epta 1, 6-p b.w. .of but

di ene- 2, 6-di carboxylic a
_ cid, 0.07 p.b. '
of tpe azo dye%h%@%s%neeltme@tmnn&x&ﬁﬁ%éeiggxgg %@%ht ﬂ%B'Q'MQ530°@4 p. b w

4>dihet hyl am no-4' -
met hyl - dlbenzalacet
mocebssd it e s e, it 38 Wl o, o, e s
Y. i nked wedge. st.e nad ol | ow ng nunber
W.t hout . 20 cfdatad MAGS ngt %afg)lé’@%d&?t&l = U trasonic treatnment
on|C' treat nent 7 -

5 printin
g trial-was carried
printing plat out.’ "For this pur-
connerc?aF pr?H%T?FgEEL&MtI1 a greasy ink, 3@5 CngeEdan offset . -
prints, the g mach ne ﬁkb'dg 3 t¥ ec{FQa £ a0 8
br eaki ng- offﬁ\r,\,;lntl Bg t.r¥ag ayer SUEF vvgs Iglgcont | nhnd FraTele 2700”%0 '
S observ- € eve
Conpar abl. e 'VESU|t§P&E¥8°8g?§ wgaﬁmg @Qlutlﬁﬁ/oﬂlSbeeéﬁllowgnéhggﬂooQQtlon,..
2, 2-di. met hoxy- 2- ph i ned when, i.n place of 9:ph
25(4 ethoxyngphﬁg-%gzl%Cgtggrgn???tﬁﬁo we0@6478% 3 22 y enxla9r|dbn% of
-5-yl ) 4, 6- b chl oronet hyl -s-tr
R 'S tr'Chl% Q%EEh%biﬁthbmaspmenﬁmedug@dlaéb% |& @a%ﬁE@@hhh

of ethylene glycol monoethyl ether, 13 S p. b w. of butyl

_k/' o lo, acetate, 3. 9 p.b.w. of the dlethyl ester of hepta—l 6—

- diene- 2 6- dlcarboxyllc a01d '0.07 p.b.w. of 9—pheny1— -

acrldlne,_o .04 p. b Ww. of the azo dyestuff soec1f1ed in

f'Example l and 0. 07 p.b.v. -of- 4- dlnethylam1"0—4 -methyl-*
dlbenzalacetone.' B
l5 L 5 The plate was processed further-in_the_same manner

as 1n nxanple l.

The follow1ng number of'completely crosslinked .

wedge steos was obtalned.

wlthout

-Ultrasonlc treatment - _
ultrasonlc t“eatment :

‘s . .20 . . (5 minutes at 38°C)

7 5
A prlntlng trlal was carrled out. For thls pur-

.'pose, ‘an offset prlntlng plate, inked w1th a greasy 1nk

_dwas clamped 1nto a commer01al prlntlng machlne (Heldelberg

'type GTO) After 200 OOO prlnts, the prlntlng tr1al
: _25_"was dlscontlnued, even though no breaklng—off was observe.'7

'”,able 1n the 60-11ne/cm screen.

-11 Comparable results were obtalned when, in place of

-fg-phehylacrldlne, 2, 2 dlmethoxy z-phenylacetophenone or



5 -”V\“' The Iayer support speC|f|ed in: Exanple 1 was spln coated mnth a
solwtion of t he follomﬁng conposi - tion, so as to glveOQGédéﬁlng wei ght™>pf
3.5 g/n2: 10.0 p.b.w of a 21, 796strength solution of "a ter pol yner, N
styrene, n-hexyl - met hacryl ate- and nethacryllc acid- 10 (10:60: 30) g.
an acid nunmber of 190, in butanone, *° - 12.9 p.b.w of -
tr%zp&ﬁylolethane triacrylate, 0.06 p.b. W, of 9-phenyl acridine and 0.03

B W of neth?r(drewepxyoaphtbzlszeﬁ ~Pn 6+big—pricilospmpihihose taAEZING
p. b.w. . of butyl: acet te. coated plate was then'dried for 2"
mnutes at *  OF 2= afeopehﬂp SnY&)cﬁnéabaerﬁglshﬂoapypﬁQYévéntrlaahaemas
prg- ;vided wi " th-a covering layer as in Exanpl e . 1. "The pl ate was exposed
undef . a 13 stepw@§p8§ﬁpe wedge, as described in Exanple 1°, for 4, 8, 15
and ‘30 seconds, _and ssdeveloped 20 ‘wi.th a developer of - t he followng.
conposition: :Sré—p—ﬁgwe of sodlun1neta5|llcate X9H 0, 3.4 p.b.w of-

tert. -sOdiuHFZ phosphat% § ELPBP %egPeﬁodﬁgg1pgoggg%geeapdw

p. b.w - of f Iy den1nera |ze € Was pro uced and

exposed {in 25 theg %@ﬂ?c@@xfg H&gﬂ'Eegthhtithetfe¥985B§§8E&1H@SEBHBb§EtEd

to an, uItrasonlctreatrrent m nutes 1 n.wate

ul trasonic appa&gbus §Beﬁsft8dgh0eEéaEBatlng w@@%ht of 3. Sphﬁhes WeH€0 .
acidified with 1@6strength phosphoric acid and inked Wwith a greasy printing

ink. .- Counting phe.aQnmplreneby . 7% QQ@éKé%n-séiutlehoeslanteépehgﬁersbeps

gave the f'ol | owm ng' pi cture: Exposure tine:" Se.c onds’5
kVVNtIIanp styrene n-he&yl mStha&Bylat@Oand methacryllc acld
\J': -"19 ;(10 60 30), hav1ng an a01dvnumber of 190, in butanone,

2. 0 p.b.w. of trlmethylolethane trlacrylate, 0. 06 p b.w.
of 9—phenylacr1d1ne and 0. 03 p b.w. of methyl v1olet (C I.
:_42 5°5) in 18.0 p b w. of butanone and 7.5 p.b.w. of
: butyl acetate. | ' . _' _ '
iS_ .__'- The coated plate was then drled for 2 mlnutes at
: :100°C in a 01rcu1at1ng a1r drylng oven, ".and-was pro-
vided w1th a coverlng layer as in Example 1. The plate Was
~exposed under a 13 step exposure wedg - as descrlbeo 1n -
,'tr-_" dExample 1 for 4, 8 15 “and 30 seconds, and was developedd
'_20-.with a.deVeloper of.the follow1ng-composition; 5.3 p;h;w;'
of sodlum meta5111cate X 9H20 3 4. p b w. of tert.-sodium e

:"_thosphate X 12 H,O, 0 3 p. b. w. of sec,-sodlum phosphate g.

2"
. and 91 0 p b.w. of fully demlnerallzed water
In parallel, a plate was produced and exposed 1n._"
25:fthe same way, but dlrectly after exposure 1t was subJected-f
f;to an ultrasonlc treatment for 15 mlnutes in water at 22°C:

" “in the ultrasonlc apparatus spe01fied 1n Example 1 jThe
' plates were ac1d1f1ed w1th 1% strength phosphorlc ac1d andf:

jlnked w1th a greasy prlntlng 1nk. Countlng-theucompletetyj



Cbrﬂﬁﬁpéndfngf' wi thout*) 0 1 3 - 55 conpletely ) with -

50 it P 5 - 7. crosslinked. gl oss steps U gpagenic treatn for
185 minutes in water at 22[err] Exanple 4 10 - A printing pla S

produced as described in Exanple 3 was exposed for 30-sedond5'unddr§¥:2
step continuous-tone step wedge. .5 ‘wedge dtdeps were obtained.. Apothe
cq;;fs- pondi ng pl ate-was exposed. -for 15 seconds and 't hen subjected—To )
ul Ydsoni ¢ treabhRRBlinked &1 Astestersogavel thesighleving PicHardlened wedge

steps.. - .. The Qlates were then. used for printing on a commerci al
printing machi nEXPREPBRI bEPger GTO.). 'The,pLsL%_ﬁﬁid&JEéa?naL_been S
subjected to ul trasoni.c.treatment showed sigps of_ wear_ after_only 150, 000
privits, while t e‘%?ﬂlﬁ%‘elwch had 20 -been s%bj ect ed ,t:{)gUI-t-‘.r%§oni c .
treatnent showed signs of -wear only after 180,000 prrnts. . Exanpl e= &
The 1 ayer suppoeorspepdhingi n' Exhbipbetl) wasOspi ntcoated withsa sol uti on of
the fol |l owin 'ngﬁﬂféE%PQt 25 'so as. to give a coating weight of 3.5 gng:
2.6 p.b.w. of . ‘the’ di et hylwitlter*df hkpta-3,6-di®ne-2,%-dicarboxylic = -
acid, 6.5 p.b.wresshinkgdene/ mal ei c-aci d ester copolymer having an acid
nunbey of i45-160,88ds8esof t ening: point of" , 0064733 - 15 140-160[err],
70.0 p.b.w 'of ethylene glycol nononmethyl ether, 0.1 p..b.w -of = -~

9- phenyl acridi ne,” 0.03% p.b. Ww. Of the azo dyestuli- specitied in Exanple 1 .°
ang 1.0 p.bowt oF e lSARL T EReRLASHE! £ SR A NGERLEOD n PhEeR at 220c

S ' Example 4

L | - o S | |
. ~.10 .. - . A printing plate produced as described in Example -

3 was éxposed for 30 seconds-under a. 13 step contiﬁuous-toqe
StéD.Wedge.:.SJW?dge“Sfeps:were oﬁfainéd;_ Another dorrésé_-"
-pgnéing-plé@e;&asjexposéd;fbrils'seﬁdﬁdéLéﬁé tﬁén sﬁbjected.'
_tp:g}tfésohic3tfeatméhf.fgf S:minpteé;. Both‘ﬁlateS'gaQé.l
15 5 hgrdghed;wédée sfepé.'. | S ' |
| ) -..TAe blétes Qerejfgeé;uséagfpr'printihg-on a'comméréial~
.  prin£ing ﬁachiné;kﬁeiQelberger:GTO)."_Thg-pLaﬁe:whién_haq:
. no;'béep:éubjéétéd tp uf€rés§nic trgatménf.shbwéd signéiof-
_ \J L - wear af_ter only _15_0,0.0'6 prints, Qh_iié the plate {vhi‘igh Hé._d -
S .';Zd.:been.éubjécted-tq ﬁltfasbnic_tfeatmenf éhowed-;igns-bf"
'.fjweér only'gffef 180,00Q printsiIL: |
'.;'Exambleis n T _ |
. : ':fThé.laY¢r su§PofFispe§ifi§d.in.siaﬁble;i.Was~ 7“
';pinéoateh'witﬁ ayéoiufioﬁ'6f'thé.f;ilowiné”comeSitiéh;
 25-[$5z?s.ﬁp_givé a.édatingtwéiéhf of_3.5 g/ﬁ£;_¢2;6 p.b.Q:_of L
| -fﬁé diethyi-ééﬁér-of Hebtaélqsrdiéﬁgéé,6¥diéafgokylicl;:.hu
f: aéid, 6.5'p.5;w.'0f'é étyféné/ma}éicbacid'ésferjcopplymérv': S

| ”hévingfan.aéid number“df“ih5—160'and aféofteﬁing-boint:bf'.'



H"Manethylene d||socyanate and 2 noles of 2- hydroxy Fxg gethacrylate
Th coat ed plate-was thendried for 2 minutes at.10Jerr[-in a circul &t%H
at'r drylng oven and provided with a covering |ayer as in Exanpl e/l
p1ate was ir- 10 radiated with 200 mWand 480Q L/inch =.5.3 ml/c _
a Laserl-te(R) 150 R appar atus, equi pped wi th an argod ion. .l ase JILN
Messks. Eocom. Gof@-160°C; A0 ¢ y.adl af Qehyilend (EIgR: 10 o= 4B @b n, 1
The-plate was then developed with 'the devel oper of Exanple 1. The- nunber
of conpletely Xbh1 qrassyi ke b prlgey It irfe 2 GOBT MUAUSH I @8 tHeepawedge
was 3, i.n the .case of exposure followed. |nned|ately by devel op- nent. . .
7' wedge steps’ vdsreasmmmsrm:bnmad dm iRemplenll prat € . Ovgs. tpwacesSethd N an
i dentical ‘manner, with the 20 difference that between exposure .and . '
devel-opment it mmctsm:} aoastiato alt taigsshiforan datrrode dfor2, 20 %mwmhyri- :
water at. 200C'in an ultrasonic apparatus. If, after exposure, 1 hour was
‘all owed to pasdexamethyfeng mls%%@%§ﬁméﬁ ALY i é’dh‘t@q}qyter\a‘e/dnl c
treat- 25 nment and thereafter devel oped, likewise 7 medge steps are - -
obt aj ned. The IR RSty and production printing were effected on a

Hei.del-ber ger - GTO.of f set |nt|n chi ne w an,.al-co fountaln ' -
sol ution, and 150, 000 st eqb(?g??f?s ‘{Rﬁ"'b &p I“H‘”t“}%%zfste of -

|ncreased to 1 eets _
_w1th a coverlng layer as in Example 1 The plate was ir- ..

the plate whi C%l{qﬁg sculmtg,glt% e A [AAHE tw@ﬁm% &Q; o&%ed

U ';102 radiated with 200 mw and 1200 L/1nch = 5.3 mJ/cm’ .1n a’

. Laserite’ _ 150 R apparatus, eqnlppea #ith_an argon ian.
'glaserg.from Messrs. Eocom Corp" ) After irradiation,'the
1.imaée contrast'was gobd.l The plate was. then developed

_w1th the developer of annple l The_number of completely.-
15 -cro_ssl'lnked-_wedg;e st'eps of a contlnuons-tone '_étéb Tnle@ge' was 3,
S in the;case“of_exposdreffolloded.immediately“by-develop;'
ment. | o . |
; T wedge steps were obtalned when an 1dentlcal -
plate was processed in an 1dent1cal manner, w1th the

- ﬂ20;'d1fference that between exposure and development 1t was .

“:subaected to ultrasonlc treatment for 10 mlnutes in water._r
'at 20°C 1n an ultrasonlc apoaratus _
| If after exposure, 1 hour was allowed to pass’
"tand the - plate was then subgected to ultrasonlc treat-.'
Zér.ment and thereafter developed llkew1se 7 wedge steps are’
'J'thalned | . ' ) |
| R The proof prlntlng and productlon prlntlng were
.l:effected on a Heldelberger GTO offset pr1nt1ng machlne

with an_alqohollc_fountaln solutlon, and 150,000 sheets L



-é)\ . An eI ect rochem caI |y roughened and anodi zed al yni_num surf ace
béarlng an. ‘oxi-de- | ayer of 3 g/n2 was spin-coated MAtﬂ é%ﬂi%ﬂlon oftHh
Pollomnng conposi - -ti-on,” so as :to'give a |layer melghlng 3-g/[érr]
p. bw . of the copolymar sol uti on SpECléled in Exanple 1, 37. g
10 of ethyl ene-glycol nonoethyl ether, 13.45 p.b.w. of butyl acetate,

P, bdgv of tringidnd Cﬂtﬁ&dlm”llaﬁr'dﬂeatc%se of0.the plate vdfich had been

hbeenzanU|naId|ne 0.08 p.b.w. of the azo dyestuff specified in

Exarrpl e 1, ‘0. 0%yp jectedftdtudi treisyd i vreatmared HedirfenZalcreceteanecand- ,
"0.56°p.b.w. 15 of bis-undécyl .disulfide. The coated-plate was dried for 2

m nutes at’ 10074 jOGO dshaetgs. oven, by . A further plate was. prooduced N
infhé - same manner -2 and was prOV|ded w th-a covering |ayer of 4-5. | -
_ g/rr[err] of polBxamgA® &inyl .al cohol, as-in Exanple 1. 'c) .. -~ A third"-

plate was prepared as -under a), but W|th ot addition of bis- uhdecyl

disulfide. & 2a) A foﬂﬂtﬂ%ﬂ‘%ﬂ@hﬁ@%@p@rw%%@%)a%% provl dled' o

with a. covering |l ayer according to b). npl es of t,he of fset-

printing plat eRBHEHMRFUriAGS %?pf‘dé’&l an tﬁ?“rﬁ?arkaycﬁr é’fS :’k\&’ r‘f’bt A2Hhali de o
| anp,s -for 10, 20 and 40 séca nder 0S ' -
ha\r/rPng density i n&FPER™ sattﬁdn a]ﬁiliqlf rbfé)fee%% 0¢J ]t oénpc?escrl bed -

e ) con o, e S £ %Jléf*ﬂgrﬁ%t%eémépe'éfgﬁu?ﬁr‘%%ﬁg-“ X
25[6”1 and theof ec%éjeé&foltyn@' V@ﬁ@&oﬁ‘?%fled in Example 1, 37.9 p.b.w.
_ gj _ 11'10' of ethylene glvcol monoethyl ether, 13. 45 p. b. w of butyl o
o 'acetate, 4 O D. b. w. of’ tr1methylolethane trlacrylate,J“

0.07 p.b.w. of 4— methylbenzalqulnaldlne,_O 08 p b.w. of
;fthe 2zo dyestuf spec1l1ed in uxanple 1 0. 07 p b w. of
-r4-d1nethylan1no 4'-methyld1benzalacetone and O 56 p b w.

7;15'pof bls-undecyl dlsulflde -_ .
| - The coated plate was drled for 2 mlnutes at 100°C"
in a drylng oven. |
“b) e A further plate was produced in’ the _same manner B
_ and was prov1ded w1th a coverlnc layer of " 4 5 g/m: of - poly;'
- 26 v1nyl alcohol, as. in anmple 1. | | '. ._.
-c) f A thlrd plate was prepared as under a), but w1th—-
-out addltlon of bls—undecyl dlsulflde | |
a) A fourth: plate was prepared as under c) and was :
.lprov1ded w1th a coverlng layer accordlng to b) :
:_és i-f o ‘Samples of the offset prlntlng plates obtalned
.'l*were exposed by means of a's kw metal hallde lamp, for

10 20 and 40 seconds under a 13 step exposure wedge

hav1ng den51ty 1ncrements of O 15. -

One half of each of the plates descrlbed under a)



I.n e"'t,h ca.se ‘the ot h'e.r half Was  not - subj ect ed. to the 5 ultrasonic S
tréﬁtnent Ther eafter, all the plates were-devel oped waéysHe devel oper.
de€scribed in Exanple 1. The pl ates were then acidified with 1@6strength
phosphoric acid and inked with a-greasy printing ink.. The 10 fol | ow ng
nun‘oer of _conpletely crosslinked wedge steps7was obt ai- ned Exposure tr me -

sea nds) without -~ = with - .ultrasonic ultrasonic 15 o
treatnent =t raai rde)ntwa%j axaesse@)\damercg:lyDrasnﬂem céecpo:b(ﬂxreZ(thréﬁhghl(theZO 40, '
| ayer .a . - +. .3~ - 1.53.5b. U E

+ - 1ult;asqnx; appanaxus spec1l1ed-1n Example 1. The tempera-Z
-1-; . 3d- . 1 :3° 1 3. . 4¢* © -Exanpl e
7 L tUHQ14ﬁﬁk%‘%Qo @@@oﬁ@@ra&@l@ﬁ@cﬁrda@eapﬁﬁr@@bﬁﬁppwd@f the

process connercral phot ol ymeri zabl e _pl.anoegraphic 25 printing at es N

(Lydel.[err]la, i aar%d YXRe 9 Wedo hplie Wesexi9ds SYLHISE teal sé’od%ds under. -

‘a cont i nuout tgﬁgé‘ é&g and tQpn ubj ected to an ultrasonic treatnent for

30 .seconds. ARG e 95 aEES wer e developed with the developers -

suppl i ed by the mnuf aghurers. Jin 36Gondance W, Lhe §gve1 UGS he
u S Y6657

provi.ded. - Conpari'son sanples W't fout - sonic

treatnent “erecﬂﬁMﬂkﬁﬂﬁdd%%c%ﬁ%bﬁ lgpgxdmargmlng medge steps were- obtarnedf,i'l

The plates were then ac1d1f1ed with la strength

-"phosphorlc ac1d and 1nked w1th a qreasy printing 1nk 'The.

flo' followlng_number of completely crossllnked wedgensteps was
obtained:
fExpoSure time (seconds)
without '"fwith .
ST . . o C ultrasonic wultrasonic
15 . T . - . Xreatment ° treatment
Plate Coverlng Dlsulflde 10 20 40 10 20 .40
" layer : R i
a - + - 1 38 .- 1.5 3.5
b + + - 1 3 13 “a
. - 20 . -3 ' _ _ __"_'._-_." ‘_' - 2 __." 1 -'3.
e q- + - S 13 13  a.

';Erample 7. - - _
| In order to demonstrate ‘the broad applicablllty of ;if
"_the process, commerc1a? photopolymerlzable planocraphlc :
ééi*prlntlng plates (Lydel(R)Ia,.Du Pont and XN 3 M Co. )
| were exposed for 30 seconds under a contlnuous-tone wedge and
:ifthen subJected to an ultrasonlc treatment for 30 seconds
'ffThereafter, the plates were developed w1th the developers
“-'supplled by.the manufacturers, in accordance w1th the

30 instructions prov:LdedT Comparlson samples w1thout ultra-



')qj”‘nla. S - XN'Exposure time  without with

wYtyhout - - . with 5 f,_*ultraSOnic”.uItrasong Jyhtrasonic
Elgrasonjc-(sec)- - treatment  treatnent treat nen treatnent 30
: S ¢ C 7 Exanple 8 A solution of 0.6 ¢

of the pol ycondensation 10° product. ' obt a Adéd from 1 nol e -of _
3- nethoxydlphen | am pe- 4- zoniumsalt and 1 nole of:
A4 L pi s- nethoﬁéﬂe?hgtﬁ?bmeﬂ Iweﬁ?h%?ve}ﬂ%eﬂr%Hﬁ%?tB%1ng i sol ated as

mesi tyl ene sulfonate, osphorl c acid, b.w of

Host aperm-Bl ue B2 G ('Y f‘ghﬂl‘%’o‘?g ‘1g SHER? %?r?)o‘??/tall’&gdw nyl f or mal

(Fornvar 12/ 85) -and 0. 01 hy1 .~ - orange 1y, 2.2-p.b.w of
' \ﬁylene egCﬁ%*nethyl ether —zgé%gféte and 95 p.b.w. of 2fhyl ene gl ycol
mononet hyl et hexpesure @pplied to; the |ayer, Lptort specwﬂ,ed |n
‘Exanple 1 *s - timand %lgﬁg&‘ilé Tt £S0fd ¢ 9 QQ:& onic ults

of -the printing W%l e Obf B NEFe NS -treatmen€XPOS Mn ¢ :
13 step expasutre wedge dnd then developed W th a'SUtUTTUN'O'—5'7—p—bTML of .

[err] x [err].20.30p.b.w. of7n- propanol 81 p.b.w ofgethylene glycol
monobutyl ether and- 0.7 p.b.w of an’et hoxyl ated 25 al kyl phenol "i-n 72. 4"

- p. b.w. . of . wat eExample & conpl etely crosslinked wedge steps were obt ai ned. -A .f

ﬂfurther sanpl e of the sane |ight-sensitive ko printing plate was
exposed as specified abos@lutinn offles rxposuref s malyapidzhsation
ul'trasonic treatment-for 10-30 i nut es at 40[err] After devel oprment, 6-7 -
'medge Stepgovagpductxpﬁmqueq_@rom mole of . 3-methoxyd1pheny1am1ne-4- :

: \{ - j o dlazonlum salt and 1 mole of 4, 4'—bls-methoxymethyldlphenyl
| . ether, the product belng 1solated as the me51tylene"
sulfonate, O 05 p b A of phosphorlc ac1d 0.27 p b.w. of :
' Hostaperm Blue B 2 G- (C I. 74 160) 1. 87 p. b w. of-poly— |
7-15_ v1nylfornal (Formvar 12/85) and 0.01 p b w. of methyl
"__orange 1n 2. 2 p b Ww. of ethylene glycol methyl ether
'3acetate and 95 p.b. W. -of ethylene glyco1 monomethyl ether
-was applled to the layer support spec1f1ed in- rxample 1
_and drled for 4 mlnutes at 90°C. ]
,ZOd:t h.' - A sample of the prlntlng plate obtalned was .
-.«'exposed for 40 seconds under a 13 step exposure wedge and:
) then developed w1th a solutlon of 5 7 p b.w. of McSO X

f7 H 0 20 2 p b.w. of'n-propanol 1 p b w. of ethylene

2
.'glycol monobutyl ether and O 7 p b w._of an ethoxylated
=25 talkylphenol 1n 72 4 P- b w._of water 5 completely
:crossllnked wedge steps were obtalned; |
| A further sample of the Same 11ght sen51t1ve_fh
tdprlntlng plate was exposed as spe01f1ed above, but _after-

: exposure, was subJected to ultrasonlc treatment for 10

30 .mlnutes at 409C; After deyelopment,-6f7 wedge steps were



ebté\ned o Exanple 9 A sol ution of 7 p. b.w of ponV|nyI ci nnamat e,

12“5 p.b.w. of an epoxy resin having .an epoxy eqU|vaIent 5_ wei ght of..

365- 420 (Araldite B), 2'p.b.w of a hydrogenated rosPH Sédiér (Staybeilte |

Est‘er -10), 0.07 p.b.w: of 2-benzoyl -

, nethylene-l nmethyl -[err] - naphthoth|azol|ne a9d-10 p.b. w. of Renol G

FBB<H (C. 1. 12,485) i.n 90 p.b.w . of ethyl.ene-glycol ethyl ether acdf}

mbs’ ppl i ed toadtadirestro- 10 chemical Iy roughened and anodical |y, odd zed

al um num- plate, which was then dried for 3 minutes at 90[err]. . A-part of -

-the plate was EX@TE® Snder a 13 Step exposure wedge for 25 seconds and -
sequently devel.oped . with a salution of 43 p.b.w. of ethylene glycol .

eb ether ‘acetate, .18 ZPINHOR off ZTePhyil-ane ofl pedlyvivydethyhametier, 15 :

P. b Ml of an- a q;%b bprodu%_t of about 8-12 noles of ethylene - - " oxide -

with tridecanol G BROFYoTESioR@ving ﬁnbeWOXMf equdvedeasi d, 3

b.w. of dened wed
o or o i R %ﬁ’ﬁ€%ﬂﬁ20 Byt Rand 8-bor-1 A a%.g&ﬁrggﬁggﬁrge-

t - I oP bj
Ui trasoni ¢ 1 carmat Srarton CalBedeh Fabdal g01N: 007 AT R ¥ dbicrohrbtiey -

9--har dened medg@ta $1e\g L LRe 20 -
Patent Cains 1. ygg ewgrgggggqfgrg?ﬁgtgfggggypéﬁngfanI}8fp08p|es°fln
which process Feacti garmhar ¢eBakl ecl.aven20kes)| hahbohprden. 8! 8cRYRYHBI
mat eri al ;- ‘whi-ch | ayer. contains a phot.opol y- . merizable m xture,
photod|nerlzabgéypouyethya emhpouadetate wasOEppldeazﬁaluﬂléibbtro—,'

pol ycondensat i on. product, i s exposed i nagew se and thereafter the unexposed
-aTéas of - th@ |gy9m1cally roughened and anodlcally ox1dlzed alumlnum '

;plate,_whloh was then.dr;ed for 3_m1nutes ‘at’ 90°cC. A part
_:__of'the plate was ekposed under a 13 step'eXDosure wedge |
rjllfor 25" seconds and subsequently aeveloped w1th a solutlon
{lof 43 p b.w. of ethylene gljcol ethyl ether acetate,-
15_21 p b w. of ethylene glycol monoethyl ether, 15 p. b w.e-'
"nit:of an addlbion product of about 8—12 moles of ethylene ”
foxlde w1th bPldEC&DOl 12 5. p b w of butyrolactone,
4 p.b.w. of acetlc a01d 3 p.b.w. of-phosphorlc ac1d-and“
. T:O 3 p b V. of-water.' 7 hardened wedge steps were obtalned.o-
- --20 o A further sample of the 11ght sen51t1ve prlntlng
'_:plate was exposed as spec1f1ed above, but was subJected to

.ultrasonlc treatment for 60" seconds after exposure.'.After:

',development 9 hardened wedge steps were obtalned



" are”washed’ out’ Teans —a- developer characterized in that. sai d process

e ﬁéﬂllfﬂmﬂﬂllmﬂm' Y e racess e N caim

/1% wherein the | ayer®i < sibj écted to ultras@i e treatnent at a tenpera-

ture within the range of 4-50[err]. 3. The process as clai nmed Qi m
» 1, wherein the . | ayer is subjected to ul'trasonic t reat nent fo

Seconds up to 40 mi nut es. 4. The FRER2ECHAIBS ai ned in clalm 1,

wherein a It ght- = hardenab e c [ mat eri al _havj ng

phot opol yneri zabt e .| aye‘? %0%%%‘?1 E’ﬁg %8%?“%0%‘?%‘?1% %e})b?'yn%??’za%i e-'bom

pound. havi ng .at_ | east ter vl eni caI satu-_.rat € S
pafids, . a pol yn"élJr’:ngh b? %p‘%aip*‘%l‘ h?ﬂ tf%? ¥ th, %n ﬁ’p% a Cl"sn"
Capable of geneé@ier@ki}fﬁérﬁggéiqgl,.whlcn laye“ contalns a-photopqu—. -

merlzable nlxture, a phobodlmerizeble polymeric;compeund'
P or a diatoniuﬂ salt polvcondensatlon ﬁrddﬁcﬁi is exboéeﬁ
.1naceu1=e and thereafter the unexnosed areas of- the layer
" are washed out by means of 2 developer, charact°r1zed in that sa1d process i
comnrlses subJectlng the layer brlef Y. to ultrasonic
R PR trea nt'after.exnosu.-,and then developi rg 1t._-
| 2. o The“n*cce=5'as clain=d iﬂ claim i, whe“ein'the
layef is susgected to ultrasunlc'ereaumene at a tempe
tuM Wluhlﬂ the range o; 4~GO°C
3; j The process as clalneﬂ 1n clalm 1 Wherein-the
1aye* is subgeceed to ultrasonlc treaenent for 5 seconds
.up to 40 mlnu es. | - |
4. The process aS clalmeﬁ in claim 1, whereln a’ llgbt
i_,haruena le CODjan ma.erlaT hav1ng a photooo;ynerlzsble -
. layer is usedﬁ_whlch layer contains a'polymerlzab;e com-
™ pound having at least two terminal ethylenically unsatu-
__fated_doub;e-bends,_e peifmeric biqde; and a photo-
.e:initietor'whicﬁ, on expdeere; ;s'capabie'of:genereting

-free radicals.



