29 March 2007 1 DESCRI PTION | NFRARED SENSI Tl VE COATI NG LI QUID TECHNI CAL
FI ELD The present invention relates to a coating |iquid fob MafdH BGOAN
infrared sensitive |layer renovable by an infrared | aser, which coating
liquid is 5 used for the formation of a flexographic printing plate
suitable for a plate nmaking process conprising directly draw ng an inmage
of digitized information by an infrared taser w thout use of a negative

film and also relates to a process Lp,hg a sean ess 10
phot osensitive resin sleeve printing %Eggg?%%gpgh conprises using said

coating |iquid. BACKGROUND; M di [ ~ Q55 4 and JP-A 5-
134410, it is general that a usﬁ% $€§§33?g8hggﬂﬁgﬁﬁr?%§?§§ plate is fornmed
in a manner such that a photosensitive el astoner conposition is used and

subj ected to i nmage-exposure through a negative film and an unexposed

portion is washedrawan, Wenpused for printing, the thus obtained printing
plate is affixed 20 to a cylinder of a printer, and on this occasion, there

I's required much tine forhenpepekati Ahvientdldd Xdllatled 1 ARG Y

determ ned position, and therefore, it is desired to sinplify or, if

possi bl e, onitlikeidogerafioemingdakbiclfr20@4 sensitive layer
removable by‘an infrared laser, which coating liquid is

5 used for the formation of a flexographic printing plate

suitable for a plate making process comprising directly
drawing an image of digitized information by an
infrared laser without use of a negative film, and also
relates to a process for obtaining a seamless

10 photosensitive resin sleeve printing plate, which

comprises using said coating liquid.

BACKGROUND ART
As disclosed in JP-A-55-48744 and JP-A 5-
134410, it is general that a usual fléxographic
15 printing plate is formed in a manner such that a
photosensitive elastomer composition is used and
subjected to image-éxpoSuré through a negative film,
and an unexposed portion is washéd away. When used for
printing, the thus obtained printing plate is affixed
20 to a cylinder of a prihter, and on this occasion, there
is required much time for an operation to affix it.to'_
an accurétely determined position, and fherefore; it is
desired tb simplify or, if pOssible, omit the

operation.



2 For this purpose, it is practiced that a printing plate is processed
into a sleeve formprior to the imge-exposure. In this c2eMalehEME? ,

when a pattern continuing without interruption is required to 5 be
printed, it has been required that a naturally board |ike photosensitive
resin be wound around a sleeve or the |like and thereafter a seampotion in

the plate be treated to di sappear. As azprocess for obtaining a seanl ess
a_process

10 printi | at f f th has. b | i ed
according Lo whi ch a bosf ot | kb5 BHEPBSENSi F1 b5 PERFRLFESWSHAL &7 ound a
| Lo which a board IThe” BRECGSEnsTi v A & ound
ol actomer compaer s iR SH JRESe R B4 St Uh no e Ve epRGREBE 6

dhesi t ; ' t d th
Ceam port i on i YRR Sgdfe PO (AP Ay REAEPEE PLRRCEC, 7" her e

seam portion is, for ex shaved _ I
are required gdddednNEchd MGl rwiéwcsué?%@ff%iéﬁcbsaPegﬁﬂé&' pg, and
etely di sappear, and

moreover it is difficult to make 20 the seam co

therefore, 5t Haprikeen,dasi ek &Rl AP A PIO5ESSa f R SEAPLY BBLaLNI Ng
a conpletely seanml ess plate. As a process for obtaining a conpfetely
seanm ess pl at didfe pheltesendiarime thasin has et apRhied a 251 8e P& 06£SS
according to which a board |ike photosensitive resin is wunded around a
sl eeve, foll chedlbkehead mieateaf teanpersatan @otaior awerthidignl&te sipét eni ng
tenperature of said photosensitive resin to
treated to disappear.
| As a process for obtaining a seamless
10 printing plate of a sleeve form, there has been applied
a4 process according to which a board like
photosensitive resin is wound around a sleeve or the
like, a liquid resin similar thereto or a
photosensitive elastomer composition is dissolved in a
15 solvent to be used as an adhesive agent for bonding the
seam, and a protuberance produéed on the seam portion
is, for example, shaved to make it seamless. However,
there are required skill and a long time for completing
such an operation, and moreover it is difficult to make
20 the seam completely disappear, and therefore, if has
been desired to develop'a process for simply obtaining
a completely seamless plate. |
| As a process for obtaining a completely
seamless plate of a sleeve form, there has been applied
25 a process-according to which a board iike |
photosensitive resin is wouﬁded around é sleeve,
foilowed by heating at a témperature ﬁot lower than a

softening temperature of said photosénsitive resin to



29 March 2007 3 nake the seam di sappear, and successively foll owed by

pol i shing the surface thereof with a grinder, thereby obtggwagcm200gh! y
accurate seanl ess photosensitive resin layer. According to the process, it
has been 5 nade possible to obtain a highly accurate seanl ess

phot osensitive resin |layer of a sleeve form However, there has never been
obtained a seanl ess printing plate, becalise when a negative filmis bonded

with the above-nentioned photosensitive resin |layer of a_sleeve 10 form
fol | oned by ex&ég%eﬁh%nﬁﬁéﬁﬁé%qﬁyﬁﬁiﬁﬂi f??%?e%%%Y?%¥ EathovefePY and as
aresult, afiqgure different in.level appears,an that,portion of the
resulting pri Q%ﬁéﬁﬁ%ﬂegiqr??ﬁﬁﬁﬁﬁ 5%%? oL gt 'S%I%E%éﬁ%ﬁ'J€b§5%bY15
305030 and JP- - 166875, t s heen devel oped a . process. according to
whi ch an inf ra'r%g’%aégﬁgﬁsiavgql%a@ r%cﬁﬂ‘?c RS % salﬁléoo‘f) s%’ﬁSJrﬁW%r ed | aser

and whi ch has 3.H0R&R Of}ﬁﬁkﬁﬁﬁhﬁg1§ﬁ3ﬂg93%§ﬁ§$§£§%f? hSs %%gded on

the surface of a photosensitive resi orne

i mage- drawi g Walle #Rsisibiar ed |Rtlin J(Hﬂdwfwé§%ﬂ§¥?%g%%ﬁﬁ3%&® a

I mage- exposure through the nmask, devel opnent "a
printing plat epgafoBensabligenedsiHsilng SUUF LM ROYs0ih. hatohessy al so 25
attenpted that a seanmless infrared sensitive layer is provided on a
seant ess phot oskeskt hue nesen bager obakdnedl MIedns < Pehirtsinyy an
infrared | aser, followed by :
plate, because when a negative film is_bonded with the
‘above-mentioned photosensitive resin layer of a sleeve
10 form, followed by exposure, ends of the negative film
overlap each other, and as a result, a figure different
in level appears on that portion of the resulting
printing plate.
In recent years, as disclosed in JP-A-8-
15. 305030 and JP-A-9-166875, there has been developed a
process according to which an infrared sensitive layer,
which is removable by an infrared léser and which has a
property of screening non—infrared rays, is provided on
the surface of a photosensitive resin, and a mask is
20 'formed by image—drawing.with an inffared-laser,
'followed by succeésive imagé—exposure through the mask,
development and drying, whereby a printing.platé can be
obtained. . |
Using such technology, it has been also
25 attemptéd that a.seamless iﬁfraréd-éenéitive layer is
provided on a seamless photosénéitivé resin layer, and
a mask is formed using an infrared lasef; followed:bg

image-exposure through the mask, development'and drying



| mage- exposure through the mask, devel opnent and drying 29 March 2007 4 to
obtain a seanless printing plate. In this case, in order tgoMd¢hdmahe
infrared sensitive layer, which is renovable by an infrared | aser and

whi ch has a property of screening 5 non-infrared rays, on the

phot osensitive resin layer, there is applied a process conprising coating
a solution containing a conponent capabffe of constituting the infrared
sensitive | ayer. weyver, the photosensitive resin surface 10 polished
with a grindertfaSPtdtynhedeanbadst REtBFo1E, PLERBre has been left a probl em

such that faults such as. pinhol es easily ggcur when an infgared sensitive
coating liquid is coated®ntREF C237f at®. CEGFEhEP, PEPKAPE HHE been left a

. becones ior due to the

Foughnese.  heH AL T TG CERaT TS5 CHRBERL R oRORATEER6SBY PR 1 he

roughness. We

oughness. Whet't} SERst IR REnareer i
an or gani ¢ SolveR: Shc e e AR nadle SBEILERy R STREFERHEC. Lnere

20 has been; alfg, 1§{dr A L OBl AW wgﬁﬁ%ﬂ%hﬁ'?g@&f@ﬁe whet g ?ggggg coat er

is used for the coating formation rared sensitive er on the
phot osensi ti vehd@siit lappfilied S PIRELEEs TARRSF; 8ind h@oétﬂﬂ%CQat er 1s

subjected to great swell-deformation by the "action of 25 the solvent, and
as a result, idolivifeer cRmhtad mieneW tdnpSHRIee O8epaBibhes f atoRYEL YuEoagi Ng.
the infrared sensitive layer.

However, the photosensitive resin surface

10. polished with a grinder has roughness, and therefore,
there has been left a problem such that faults such as
pinholes easily occur when an infrared sensitive
coating liquid is coated on said surface. Further,
there has been left a problem such that ink coverage on

15 printing becomes inferior due to the roughness.

When the infrared sensitive composition
disclosed in the éboﬁe—mentioned literatures is used as
its solution, it is frequent that an organic solvent
such as toluene is used as a solveﬁt. Therefore, there

20 has been also left a proﬁlem such that in the case
where a ring coater is used for the coating formation
of the infrared sensitive layer on the photosensitive
resin layer, a sgueegee rubbér of theqring coater is
subjected to great 5well~deformationrby the action of |

.25 the solvent, and as a result, it is forced to renew the
squeegee fubberrat every coatihg;. | |
| Moreover, the solvent aé diSélosed.ih'the

above-mentioned literétures'deterioratés a work



Mor eover, the solvent as disclosed in the above-nentioned literatures
deteriorates a work 29 March 2007 5 environnent and acconnMasch 2007 sk
of a fire and an explosion, and therefore a high safety solvent has been
desired. Accordingly, it has been desired to develop a 5 coating |iquid,
which is capable of formng an infrared sensitive |layer w thout occurrence
of faults such as pinholes even on the photosensitive resin having a

rough surface caused b olishing with a grinder, and_ which is lLittle in
Pt fect on S RHe A R Ty bt P fi St £ 2R and

al so to develo r.ocess for _.obtainin seanl ess_photpsensitive resin
sl eeve printi n%xélé%éosndpeaﬂcgrtl}er{elaﬁosrei ﬁ%@ér %%?ty j%%[%l—“\lﬁa een

| NVENTI ON The prgsenty invention provides a process for 15 obtaining a
sean ess photosensitive resin sleeve printing plate, according to which
problens of the prior aWkd%%dYﬁﬁﬂ n qgﬁy A 1,5, , the
present invention provides a pro e§§ ?g} o.tgfnlnéﬂﬁaﬁgggﬁgégig@%léﬁ a
phot osensi t Bvecsheewy Rhlgild)d wblidle itshaladabi120 SRS iind Nad ton #kred
coverage, according to which an infrared sensitive |ayer can be forned
without any faghkigsigk asyeirmhatesuey ek remoiasenailiyesu@sids surface

havi ng a roughness caused by polishing with a grinder, repeat use of a
squeegee rubbepinhblbe pEda 2n pbesphltdsensie icrseficdtawimg out a

coating with a \
rough surface caused by polishing with a grinder, and

which is little in its effect on the swell-deformation
10 of rubber and high in safety, and also to develop a
process for obtaining a seamless photosensitive resin

sleeve printing plate superior in its ink coverage.

DISCLOSURE OQF INVENTION
The present invention provides a process for
15 obtaining a seamless photosensitive resin sleeve
printing plate, according tb which problems of the
prior art as mentioned above can'be solved. That is,
the present invention provides a process for obtaining
a seamless photosensitive sleeve printing plate that is
20 superior in its ink coverage, according to which an_
infrared sensitive layer can be formed without any 3
fault such as pinholes even on a photosensitive resin
surface.having a roughness causéd.by polishing with_a
grindef, repeat use of a squeegee rubber can be made"
25 possible in the caée of carrying‘oﬁt a coating with a
ring coater as a meéhs for coating an infraiéd B

sensitive coating liquid, a work environment in a



ring coater as a neans for coating an infrared sensitive coating liquid, a
work environnent in a 29 March 2007 6 coating step of pro29 Margh007
infrared sensitive layer can be inproved, the risk of an ignition

expl osion can be reduced, and noreover a roughness of a photosensitive
resin surface caused by polishing with a_ 5 grinder can be mtigated. The

present inventors have undertaken ext en&i ve studies to solve the
has .been fgundn%hat when a

above- nenti oned roblens, apd as a result,,i%
liquid obtained®® %ﬁs%%?@iﬂg BYOU SH? sthgt B Fhadr SeRB oY S PY8bl ubl e in
a sol vent defined .bel ow. an infrared. lgl;ésg;% ,ng%ﬁ?%sﬁg%g%%?fggiohfcggm red,

a non-infrar eacar(l)p%equlem%’ﬁ%‘é?%hc%h? e Ises an ester
sol vent repre t r I i S as an infrared
sensitive coa?%%g |4§%§i |§§t eﬁ%égéﬁégséf%%%ﬁ€%% g ove- ment i oned

probl ens, amjgg% S5 ve 16 4 Loventd L5 ACE ORPLER Shed.
R COOR2 (A | trg?%(nrnﬁ%fe |{y cﬁééaéﬁgégﬂdgggp?s an %Ikyl group

represent eds byyrigdds ickh pgiaiydtds, an integer of 6 to 10, a
substituted or unsubstituted 20 cycl oal kyl group represented by - C6H10X,

wherein X is H or an altd @feughthavivichtoid Hevarhodestdeen an  aral kyl
group represented by -C'HZ"Ar, wherein Ar is an aromatic group and nis 1

or 2, or an axtenyicdeyetyrlied arylsorvel e miesesimeh thioned

problems, and as a result, it has been found that when

a liquid obtained by dissolving or dispersing a binder
10 polymer soluble in a solvent defined below, an infrared
absorbing substance and, 1f desired, a non-infrared
opague substance in a solvent, which comprises an ester
solvent represented by a general formula (A), is used
as an infrared sensitive coating liquid, it thereby
15 solves the above-mentioned problems, and as a result,

the present invention has been accomplished.
R'COOR? (A)

In the formula, R' is CH, or CH;, and R* is an

alkyl group represented by -CHju.a, wherein n is an

| integer of 6 to 10, a substituted or unsubstituted

20 cycloalkyl group represented by —-CH,,X, wherein X is H
or an alkyl gfouﬁ having 1 to 4 carbon atoms, an
aralkyl group represented by —ngwhr; wherein Ar is an
aromatic group and n is 1 or 2, or'én
alkoxypolyoxyalkylenyl.gr6Up repfeéented by -

25 (C Hu0) ,CyHyp,:» Wherein n is an.integerfof 2 to 6, m is




25 (C,H2 O aCnH2mi 1, wherein nis an integer of 2 to 6, mis 29 March 2007
7 an integer of 1 to 4, and ais 1 or 2, provided that a/ (2aMareh 260%/ 4.
That is, the present invention provides a coating liquid for providing an
infrared sensitive 5 |l ayer on the surface of a photosensitive resin, which
I s obtained by dissolving or dispersing in a specific ester type solvent a
bi nder polynmer soluble in the solvent, ah infrared absor bi ng subst ance
and, if desired agque ;subst ance rrocess. 10 for

a_non-infrated opaq . and a
obt ai ning a pho?%s%ﬂg???geofeiiﬁosﬁeeegdp?iﬁ?i gorp?atgfo Aed E8apri ses
using said coat] lguid. ] MODE FOR CARRYI NG OQUT THE | NVENTI ON The
pr esent inventi%ﬂg?% ?F+83FTEF§%'in detail as follows. 15 The coating

i quid in accordance withephe 1ot esRO!olDYENE ORVLAL 20T BELGTE SENSI Live
coating |iquid capable o grving a noﬁ-!n rared opague rayer, —~wiich is
renovabl e by arbd‘ﬂfix?:% ?Pig@férfé‘?d?w@idi]l% oht i‘hgfg by 95ﬁ§9£¥b@9 or

dispersing in a specitic 20 ester type so %ent a |n5er pol ynmer sol uble in

the solvents amyd IeH echabseFrPidg sHbSt 3NEE808sitfvedesbifgd, which
non-infrared opaque substance. The infrared absorbing substance may serve

al so as the nord rfbtariatkd APAGUEs SoDEiANCEr MEPSOLE DBgUPANa PEPRELEE 8S
required, 25 the coating liquid may contain additives such as surface

active agents, editspertsipyy saglerdrst andbinder polymer soluble in the

solvent, an infrared absorbing substance and, if
desired, a non-infrared opaque substance, and a process
10 for obtaining a photosensitive resin sleeve printing

plate, which comprises using said coating liquid.

BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is illustrated in
detail as follows.

15 _ The coating liquid.in accordance with the
present invention is an infrared sensitive coating
liquid capable of giving a non-infrared opaque layer,
which is removable by an infrared laser and that is
obtained by dissoclving or dispersing in a specifié

20 ester type solvent a binder polymer soluble in the
solvent, an infrared absorbing_substénce and,'if

‘desired, a non-infrared opaqﬁe substande. The infrared
absorbing substance may sérve also as ‘the non-infrared
opague substance. Depending upon properties required,

25 the coating liquid may contain additives such as |
surface active'agents, dispersing agents and

antifeoaming agents.



antifoam ng agents. 29 March 2007 8 The non-infrared rays in the present
I nvention nmean el ectromagneti c waves having a wavel ength rggMarcwbboy t han
that of an infrared ray, and include ultraviolet rays and visible rays

having a 5 wavel ength of not nore than about 750 nm The non- infrared

opaque property nmeans a property to be opagque or substantially opaque to

non-infrared rays. The conpound representéﬁ by the general fornmula (A and

used in the present inven&'on as th Qafolvent of .the infrared sensitive
[

1
coating liquid is an ester 6f né?ge_tlf’?ré‘c‘fe FAY5 Ift % BESSFtand specific
| th tyl 2-et hyl.h | t at
SaTB tri ot hyt RadeficI0l, HeaRC B8RS roRaBhRE SC eSS BB &1 o opi onat e,

Oy Sheyl 15 afigkeiengfh YLEYShOBERYE FRELALGL . /b SHTLGRTY LaypoRl nt e

cycl ohexyl propionate, "benzyfF aceta benzyl " "pr opi onat’e,

acet at e, 3-nethgﬁabﬂﬁ¥hudécﬁiéiﬁvi§1€€tPQg&bghégvg%ﬁBﬁgnﬁggﬁ’hQWQE%PQKV'B'

nmet hyl butyl acetate, 2-butoxyethyl acetat ut oxybut acet at’e,

4-but oxybut y§ agevalengrll 4f (Aot MBEEXYRHKhOXBLRW! Yh0agkt at eneThese sol vents
are characterized in that the infrared sensitive layer can be forned

wi thout faults bufhapsd poph@hespLyParen wb8ns QUBRoPEEEFCEOCBUSBPabYie
polishing with a grinder, 25 because these solvents exhibit a superior

wetting properay substdntekablaphbaquei tdi ngnphafeaesdi thye.
The compound represented by the general
- formula (A) and used in the present invention as the

10 solvent of the infrared sensitive coating liquid is an
ester of acetic acid or propicnic acid, and specific
examples thereof are heptyl acetate, 2-ethylhexyl
acetate, 3,5,5-trimethylhexyl acetate, heptyl
propionate, 2-ethylhexyl propionate, cyclohexyl

15 acetate, ethylcyclohexyl acetate, t—bufylcyclohexyl
acetate, cyclohexyl propionate, benzyl acetate, benzyl
propionate, 2-phenylethyl acetate,_3~methoxybutyl
acetate, 3-methoxybutyl propionate, 3-methoxy-3-
metthbutyl acetate, 2-butoxyethyl acetate, 2-

20 bﬁt0xybutyl acetate, 4-butoxybutyl acetate and 4-(4’-
metoxybutoxy)butyl acetate. These solvents are
characterized in that the infréred sehsitive layer c¢an
be formed without faults such as pinholes even on the
rough surface caused by polishing_with a grinder,

25 because these solvents exhibit a superior wetting
property to a flexographic printing photosensitive
;esin and have appropriate solubility to a layer of

said photosensitive resin.



resin and have appropriate solubility to a |layer of said photosensitive
resin. 29 March 2007 9 Further, the above-nentioned sol vergsMuryh 2007used
each al one, or when used, two or nore of the above-nentioned solvents may
be optionally conbined, and it is permtted to use those containing any
I somer 5 produced during an industrial production step such as, for
exanpl e, nonyl acetate. In addition, it i permtted to conbine a sol vent
ot her than those nentioned ove ip a_proportion of not nore than 50% by
wei ght, for exanpl e, from?}‘f?lﬁe‘s’oﬁﬁﬁ Pé’%t"?“e 8139899 Sel¥Es saff‘aé’stsbé?r
sol vent represen a ral, f I ) LS _particul arly, superior
because when f%égg %é% ,agﬁggéréfoﬁﬁgpagﬁég%ytﬁP ?ﬁem%% rgfe&%eébsorbing
substance beconps,salishass : e ' I auie i oft so
as to make a mork015 env?rpﬁ%%n?@¥g€g?%bﬁ%? %Edoég?%égg%§!?g%glh%g inits
flash point, sqidaitthe péskiofea Ebrﬁsgrtﬁeséxﬁbﬂﬁ?ﬁﬂin Sahy lsBmer
CH3COORL (B) In the formila, Rl is an al koxyal kyl'enyl grotp rfepresented by
- CnH2nOCH2N+5l, ped@ddd duSidd Ml BURisOfidl gPolAcfioANdtBpl Sudh kBt eger
of 1 to 4. As the binder polyner of the infrared sensitive coating liquid
in accordance wWidih ddemglesandnyl nvestaos, thergdaieivapdithgse which are
soluble in the aforenentioned ester solvent, and which are

permitted to combine a solvent other than those

mentioned above in a proportion of not more than 50% By
‘weight, for exaﬁple, from 1 to 50% by weight.

10 Among these, an ester solvent represented by
a general formula (B) is particularly superior, bécause
when it is used, dispersion stability of the infrared
absorbing substance becomes satisfactory, an odor of
the coating liquid is soft so as to make a work

15 environment favorable, and moreover it is high in its
flash point, so that the risk of a fire or an explosion

is little.
CH,COOR? (B)

| In the formula, R' is an alkoxyalkylenyl group
represented by -CH,0OCH,,.,,, wherein n is an integer of 2
20 to 6, and m is an'iptégef of 1 to 4. |
As the binder polymer of the infrared
sensitive coating liquid in‘accordancé with the prééenf
invention, there are used.those which ére soluble in
the afqrementioned ester-soivent, and which are'

25 desirably superior in their bonding property to thé




25 desirably superior in their bonding property to the 29 March 2007 10
phot osensitive resin layer and that are further difficultsboal@eae2goni bit
t acki ness, when bonded with the photosensitive resin. Specific exanples
thereof are thernoplastic elastoners such as styrene-butadi ene 5 styrene
bl ock copol yner and styrene-i soprene-styrene block copol yner, which can be
obt ai ned by pol ymerizing a nono-vinyl s&Bstituted aromatic hydrocarbon
with a conjugated diene, cellul ose derivatiyes such as etggéa cel | ul ose

e

and hydr oxyal kPSS U Vo A ra ¥ ave goiabi#gs EoF . Ampng

th , ticul L 1 t.h | ast.i.c . .elast btai ned b | 4

ooyl - Sl TS R MRS R o e drenseda B ene. are
ticul arl f a2\ j.nt 5. 1 hat ' f d |

Pan be-sel ext adoPHStgddiRA ML, PHk o I & hOEs R T The

nfrared  senshlvenayepiand khe LI J LSy ANl u by RLOPOLLT On

of the binder polyner in‘the infrared sensitive layer can be erm ned

Wi thin a 205r agggrahewnil 6l kS eRpidlivhicry RN 8 Rtulriad @l i yrdhe

renoval with an infrared | aser "bedmto be uséd, and a” filmstrength

required for tbeotRf capedymersi whieh awer beC%tQQr@&ﬁng\F o IRAge Pi ey
pol ymer can be blended in a proportion of from40 to 90% by wei ght,” nore

preferably 25afmono55ihgl75Ubby iveitegldt ardmatie hyidraced s ing
substance used in
conjugated diene, cellulose derivatives such as ethyl
cellulose and hydroxyalkyl cellulose, polyester and
10 polyvinyl chloride.

Among these, particularly the thermoplastic
elastomers obtained by polymerizing a mono-vinyl
substituted aromatic hydrocarbon with a conjugated
diene are particularly preferred from a viewpoint such

15 that any kind of developers can be selected for a step
of washing away unexposed portions both in the infrared
sensitive layer and the photosensitive resin layer.

A proportion of the binder polymer in the
infrared sensitive layer can be determined within a

20 range at which sensibility can be ensured to attain:the
removal with an infrared laser beam to be used, and a
film strength required.for the infraréd sensitive layer
can be ensured. The binder polymer can be blended in a
prqportion of from 40 to 90% by_weight, more preferably

25 from 55 to 75% by weight. | |

As the infrarea abéorbing_Subétance used in
combination with said binder, there_éah be uéed.eitheff

a single substance or a compound having an intensive



conmbi nation wth said binder, there can be used either a single substance
or a conpound having an intensive 29 March 2007 11 absor p29o Marehid00v a
wavel engt h range of usually from 750 to 2000 rim Exanples thereof are

i norganic pignments such as carbon bl ack, graphite, copper chromte and
chrom um oxi de, and coloring matters such 5 as pol ypht hal ocyani ne
conpounds, cyanine colors, chroconiumchlors and netal thiolate col ors.

Such an infrargd sepsitive bsorbln ubst nce can be added wthin a
range at whi ch? ﬁﬂngFPPtvl E8ApE ¥ |ﬁ%§i?8§ 0 F3ROLAPT UF& A AIO™i t h an

I nfrared Iaser ggag1 10 usﬁﬁ 9 ener al fthe I nfrared absorblng
subst ance can nngh antafe 8% ESﬁFg 8r§0$n8§9®8|§h ., nore
preferably fr %’ﬁ rtngs4§L{?:IRZa¥EEQQEOanngk0ng&gghggg g9 gt of the 15

infrared sens I ayer non-i nfraréd gque “dubstance, those

reflecting of QBSGRLO%aM! ERYLALER 0RY8eC30nBecUIBYngPhEkeLled SHLarp! es

thereof are ultravi ray a sor bers, cafbon b graphite, and an

amount  t hes eafs tgo Rﬁpmﬂo@?@nbﬁedééﬁ?%ﬂég sgygfaihe abigkg,a desired
optical density. In ‘general he non-infrared 20" opaque substance can be

added so as tachtd@idi @i copbrsahndenstiy ohipdhtbess1bhan 2s@chpiaf erably
not less than 3.0. Incidentally, it is permtted that the infrared
absor bi ng subsirencereahddie thiove | Aibsarieting opakstasobstancbeasadeie same. 25

To the infrared sensitive coating liquid in
within a range at Wthh sensibility can be imparted to

attain the removal with an infrared laser beam to be

10 used. 1In general, the infrared absorbing substance can
be added in an amount of from 5 to 60% by weight, more
preferably from 25 to 45% by weight, based on the total
weight of the infrared sensitive layer.

As the non-infrared opaque substance, those

15 reflecting or absorbing ultraviolet rays can be used.
Freferred examples thereof are ultraviolet ray
absorbers, carbon black and graphite, and an amount
thereof to be added can be determined so as to attain a
desired optical density. In general, the non~infrared.

20 opaque substaﬁce can be added so as to'attain an
optical density of not less than 2f0; preferably not
less than 3.0. Incidentally, it is pefmitted that the
infrared absorbing substance and the non-infrared
opagque substénce are the same.

25 : To the infrared sensitive coéting liqdid in
acco;dance with the present invention, high ﬁolecular
weight nonionic surface active'agents_and dispersing

agents such as phosphoric acid esters of




accordance with the present invention, high nolecular weight nonionic
surface active-agents and di spersing agents such as phospiwmMaecR@0t7EeSt er s
of 29 March 2007 12 pol yoxyet hyl ene al kyl ether can be added to inprove

di spersibility of the infrared absorbing substance and the non-infrared
screeni ng substance to a solution. To the infrared sensitive coating Iiquid

in 5 accordance with the present inventibf, defoam ng agents such as
esters and netal, soaps can be

I I h hol
added 1o | nhi PP BaEREELYfRen 20k 1o aattety Gy edq:sdeao&fdle%ne vessel
h bbl, th rt 1 riod of tine.
To the i nfrarcATSBaEPEPELIEREE AN GOt And %g%a?r@gxffelw  fPedent
ro aunds can e
hded o i npr HEP eveﬁxﬁaa%?%%?f%g%? T e
phot osensi tive resin haviggrfer eHghasutf 38hsG4Sed By iRY h3 uqa]% iha

grlnder A total concentration o e constituents othe e solvent

in the infrar %@@ﬁé&ﬁé&emﬁﬂa{:h@gpké%h@ a_av@m%ﬂan%fwam g;h%g%r

i nvention 20 is usually from2 to 40% by weight, and the con tltuents are
di ssol ved or dslscﬂer@edsimé&eewlyeﬁ? chhinPbaeRakbNg taiwﬁﬂ%rtalized sensitive
coating liquid, there are applied effectively a process erein the

sol vent is di reettdys atbdudinl heodpndesinpbeéyattied to inhibit bubbles

when the coating.liquid is poured from one vessel to
another or break the formed bubbles within a short
10 period of time.

To the infrared sensitive coating liquid in
accordance with the present invention, surface active
agents such as perfluoroalkyl compounds can be added to
improve leveling property of the coating liguid to the

15 photosensitive resin having a rough surface caused by
polishing with a grinder. .

"A total concehtration of the constituents
other than the solvent in the infrared sensitive
coating liquid in accordance with the present invention

20 is usually from 2 to 40% by weight, and the
' constituents are dissolved or'dispersed-in the solvent.

In preparing the infrared sensitive coating
liquid, there are applied effectively a process wherein
the solvent is directly added to the binder polymer, .

25 infrared absorbing substance and non- infrared opaque
substance, followed by forced stlrrlng with a stlrrlng
blade, dispersion with a ball mlll,-stlrrlng making use

of supersonic wave or a combination thereof, and a .



25 infrared absorbing substance and non-infrared opaque substance, followed
by forced stirring with a stirring blade, dispersion w th s Rakéh obl.
stirring nmaking use of supersonic wave or a conbination thereof, and a 29
March 2007 13 process wherein the binder polyner, infrared absorbing
subst ance and non-infrared opaque substance are pre- kneaded using an
extruder or a kneader, followed by ‘dissotdition in the solvent. 5 In
addition, after_conmpletipon of blendjng, it is reco dable to renove
solid matters i REPtdPRg" OhELE, ‘EESergﬁeﬁaPPé@e&ndl&‘i IS ARSCEIEGi t h
use of, for ex c ridoge.fi-lter.. It is desired to _use a filter
havi ng a finenegggéfagg%u$ﬁé.n%g gré5§ﬁ188§qBﬁOF8?§%§ﬂﬁevgfﬁegFﬁ'sIeeve
printing pl ate.m@??g%ggég%&egnw&eyaaeﬁ aken. RLeHé'e%? £:18 Rty gled

sensitive coating forma searl éSs intrared’sénsitive [Fayer on

the surface of @ sPHOLOESENSiAI ¥Rl 851 Pegleeve seaniessly forned. 15 As a
process for formng the infrared sensitive |layer on the surface of the

photosensitiye resin sl emeada_pti&%,a@f@eriéoﬁﬁﬂeéﬁoﬁoeéusﬁsﬁd&pgt, the
infrared sensitive coating liquid is directly coated on the surface of the

phot osensi tive iesidccimauabls o 2erhdve $61 {9 ABdrLBsadaneaihgom t he
infrared sensitive coating liquid, and then | am nated on the surface of

t he phot osensi tdust g,edioresigewmt Asra amAndidperdioectbyteori tRgukbe
infrared

of, for example, a cartridge filter. It is desired to
use a filter having a fineness of about 1u.

10. The seamless photosensitive resin sleeve
printing plate can be obtained through a step of using
the infrared senéitive coating liquid to form a
seamless infrared sensitive layer on the surface of a
photosensitive resin sleeve seamlessly formed.

15 As a process for forming the infrared
sensitiﬁe layer on the surface of the photosensitive
resin‘sleeve, for example, it can be conducted that the
infrared sensitive coating liquid is directly coated on
the surface of the photosensitive resin sleeve, or a

20 film is formed in advance from the infrared sensitive
coating liquid, and then laminated on the surface of
the photosensitive resin sleeve.

As a means for directly cOatinq the infrared
sensitive coating liqﬁid on the surfacé.qf tﬁe |
25 .photosensitive resin-sleeve, there are enumerated, for
| exémple, ringICOAtEr,-spray coater, bfﬂshihg, dip~
drawing and roll coatef, |

A means for laminating a film formed in



sensitive coating liquid on the surface of the 25 photosensitive resin
sl eeve, there are enunerated, for exanple, ring coater, sSpoMafIORe07
brushing, dip- drawing and roll coater. A neans for lamnating a film
formed in 14 29 March 2007 advance fromthe infrared sensitive coating
liquid on the surface of the photosensitive resin sleeve conprises
cylindrically winding the infrared sensilfve filmaround the surface of

t he phot osensitiyve res#? '

5 sleeve jn the direction of cjrcunference,
thereby perf oG SCarfitoat % %ﬂ#f%%ﬁﬂnﬁQﬂf%ﬁﬂKPef?ﬁﬁ%@?wﬂ%HUl@H%nsean1at

which the fil | her. F A I nt of kability, it i
reggnnengab:en%ﬁ§$%u irgga%% §|e?%ﬁ%?ﬁ%%ﬁ%ﬁﬁﬁf%ﬁﬁ%%ﬂﬂik}%§iﬁ?hb :iéuih i;s
10 ted ) | . | l. . to f

[0 m thereon, - ERRBEAFRES BT RN s ARG fllrard Giohh g ¢ ne

Phot osensi t | vesilfishBonitl 368 LAREEEOGE (Al Bl lerNG AP dd, cOver

sheet is peeled to performtranster of the fi ereby the i nfrared

sensitive | gyes1eapebenf enredionctiba B!?Ot:%s:%@ﬁiﬁeir%?laqutrhé . The
the til moverlaps each other

removal of a portion of the seam at which
can be carriedporfobyingolaXagEk 6n, 2aRHOERESVRhg bRAK PG g Fil m
over |l apping portion, a process 20 of applying suction"thereto, a process of
blowing it awsyewsésmcauprRssRdtAer FOlmaopeetaps ehchulRiheg . it Frthi i a
brush. Al though a thickness of the infrared _

viewpoint of workability, it is recommendable that

first of all,.the infrared sensitive coating liquid is

10 coated on a cover sheet of polyester, polypropylene,
etc. to form a film thereon,'the film integrated with
the cover sheet is wound around the photosensitive
resin surface to perform lamination, and then the cover
sheet is peeled to perform transfer of the film,

15 whereby the infrared sensitive layer can be formed on
the photosensitive resin layer. The removal of a
‘portion of the seam at which the film overlaps each
other can be carried out by, for example, a process of
tear-removing the film overlapping bortioh, a process

20‘ of applying suction therete, a proCess of blowing it
away with compressed air or a process of rubbing it
with a brush. |

Although a thickness of the infrared
:sensitive layer should be determined in consideration

25 of sensibility to attain the removal by means of ah
‘infrared laser and effect of screening the non-infrared
‘rays, it is fixed within a range of usually from 0.1 to

20 g/m?, preferably from 1 to 5 g/m?.



sensitive layer should be deternmined in consideration 25 of sensibility to
attain the renoval by neans of an infrared | aser and effect29Ma®€k 2007Ng
the non-infrared rays, it is fixed wwthin a range of usually fromO0.1 to
20 g/n2, preferably from1l to 5 g/n2. 29 March 2007 15 The seaml ess
photosensitive resin sleeve can be obtained usually by w nding and fixing
a photosensitive resin sheet, if desiredt>provided with a support film

around a sl eeve, foll owed heating at_a 5 tenperature not |ower than a
sof t eni ng point of the pﬁgéo§§ﬁggﬁg§epPQ§Pﬁ%ﬂ§%ﬁ%W?t4ﬁ§%ﬁ%§ﬁe%ﬁ%d€§3lvely

fol |l oned by polshi Wi a_grinder to.make the seam. conpletely di sappear
and at the sane$$i%§g?ﬁ8%§agggFﬁgy égcﬂﬁg ngs énsitive sleeve.

oughness due (2 ParT She g yet hogRoPhRREY " 1EnHEsd Y caliel 4B M hadpen

K neoyc 89800 PEL Th) N9 BERATRS 1 BLOL! Ood9RGAM! BY WRIR Qg de0Tge Of

t he roughness, when the'infrared 15 sensitiveé coatin

directly CO&IaiéﬁbéfﬁtuféuﬂgtSyé%éfethiﬁuét§0§E8Hiﬁ§i@giﬁ@zgfot «and

pi nhol es easily appear on the coated infrared sensi ayer. t he

measure, it ispfdesddneitDveravsde o WelioehbngehhtakiBREsQf vERG
roughness of the 20 photosensitive resin surface between the step”of

pol i shing with falgrdwetbrbansbl fheh bii@pv DEh obt G Dhagrt B8 mkREr ahedssapsi tive
| ayer. The treatnent of the
completely disappear and at the same time increase the
“accuracy of the photosensitive sleeve.
10 A surface of the thus obtained photosensitive
| resin sleeve has roughness due to polishing with a
grinder, and as a result, it may happen that ink
coverage on printing becomes inferior depending upon a
degree of the roughness, and when the infrared
15 sensitive coating liquid is directly coated on the
rouoh surface, faults such as squeeze-out and pinholes
easily appear on the coated infrared sensitive layer.
As the measure, it is etfective to provide a
" mitigating treatment of therroughness of the
20 photosensitive resin surface between the step of
polishing with a gtinder and the step of obtaining tﬁe
infrared sensitive layer. The treatment of the
photOSensitive resin surface can be oartied-out by
-providing.e step of treating the-photOSehSitive tesin'
25 - surface with a solvent having solubility to the
photosensitive resin or a heating step at a temperature

not lower than a softening point of the photosenSitive

resin.



photosensitive resin surface can be carried out by providing a step of
treating the photosensitive resin 25 surface wt h. a sol ventod g4res 2007
solubility to the photosensitive resin or a heating step at a tenperature
not |ower than a softening point of the photosensitive resin. 29 March
2007 16 The solvent used for treating the photosensitive resin surface
includes those having solubility to the pfotosensitive resin and causi ng
stickiness on the photosensitive resin surface when the 5 solvent is coated
on the photosensitive resfe SS3aenti asefarfoired rsfatting Istchavent ha\rlll ng a
solubility to the photosensitive resin are chlorine solvents such as
t et rachl or oet hyPﬁﬂgoﬁﬁBSiFi,"f- r?PFE‘hISHFgé‘lcﬁaﬁé‘Flé’éﬁﬁeﬁ:gi.Qﬁ%hlhl&YM f)pl nlg
solvents for a f ] exogr aphi riptin | ate such as diethyl ene glyco
di net hyl ether,&%%ggﬁyﬁgXegal§BEIPEPEHE§BSéFH€F,Ifj;EUEéﬂyéﬁng”Fbetgte, o
3,5,5-trinethyl . a d t byl octanoate ich are disclosed in
0355789, p- men g%%lggg%né§| B8 B e BE L B g Re Re e SHE&PECLENEs HhRed
in JP-A-62- 1604 roge petr uj ractions._disclosed in
JP—A—2-7056%§té#ggﬁgzgd?gc?gég%d ?% §é§A§E9Eg§§§§f5ﬁHepﬁgﬁ§P'acet?tF,

henyl propionate, benz €, = oxyb e uty
hcetate di g R A A L AL T

acetate diglycol which are disclosed | ;
acetate and netswlutethitly ked ofige JHWESse BVt PP UsEdiRaSRaLANEQhel N @
m xture thereof.
solvents such as tetrachloroethylene and 1,1,1-
trichloroethane, conventional developing solvents for a
10 flexographic printing plate such as diethylene glycol
dimethyl ether, diethylene glycol dibutyl ether, 2-
butoxyethyl acetate, 3,5,5-trimethylhexyl acetate and
ethyl octancate which are disclosed in EP 0355789, p-
menthane, bornéol and D- or L-limonene which are
15 disclosed in JP-A-62-160446, hydrogenated petroleum
fractions disclosed in JP-A-2-7056, terpenes disclosed
in JP-A-2-255385 and phenyl acetate, phenyl propicnate,
benzyl acetate, 3-methoxybutyl acetate and butyl
acetate diglycol which are disclosed ih JP-A-4-018564;
20 toluene, ethyl acetate and methyl ethyl ketone. These
may be used each alone or in a mixture Ehereof.
| - Considering the fact that there may bé left'a
~mark made by wiping, depending upon - the kind of the'
sélvent having solubility to the phqtoéensitive resin
25l'and the treating process of the plate.surface, it is
permitted to bleﬁd the solvent with another solvent
having no solubility té the photosensitive resin éuch

as ethanol, isopropyl alcohol and acetone, in an amount



Considering the fact that there may be left a mark made by w ping,
dependi ng upon the kind of the solvent having solubility 29 Magch 2007
photosensitive resin 25 and the treating process of the plate surface, it
is permtted to blend the solvent wi th another solvent having no
solubility to the photosensitive resin such as et hanol, isopropyl alcohol
and acetone, in an anpunt 29 March 2007 1i7 rangi ng fron11 to 90% by

wei ght. A surface treatpent of the. p otosens five resinin the present
i nvention can b a%%}??eﬁF%ﬁtf 5%c§98??§ ¥8198br exanple, a process wherein

| oth
the 5 surface of the phop£z$@§%%¢%gt;g %@#+$t§$pggetHboﬁﬁaﬁgggkéyﬁiVe

i npregnated with the solve

resin, a processyers SLESYE 1dve 0l PRS 2LYENL 0" @
rﬁ ﬁf % ed OF he sur c 5F‘t='

process wherein said 'S coa

phot osensi ti ve skQ:-d@sidy Ry, Me@ds Qar?g%]eeg(gpﬂgégesg ‘[, QQefHaEﬁé or a spray

coater. Wen the surface treatnent o tosensitive resin is carried
out accordi By turifee WPItHE PHASSeM 1 v %@gbnlﬂ@r@ 2 egi v th the 15
solvent, it nmay happen that there is left a mark nade by w ping, and

therefore it isloetoimpadaplatdd witth ahsompinthayinhg é@m@_@iiwgtam nt
such as ethyl acetate, toluene and nethyl ethyl ketone, as the sol vent

havi ng sol ubi | thy pbotheepisdttdsendidsive re3vbceds ofherdienthd hereofe Wi th a

sol vent having no solubility
is dipped in said solvent, or a process wherein said

solvent is coated on the surface of the photosensitive
10 resin by means of, for example, a ring.coater or a-
spray coater.

- When the surface treatment of the
photosensitive.resin is carried out according to the
wiping process with a cloth impregnated with the

15 solvent, it may happen that there is left a mark made
by wiping, and therefore it is recommendable to use a
solvent having a low boiling point such as ethyl
acetate, toluene and methyl ethyl ketone, as the
solvent having solubility to the photbsénéitive resin,

20 or a blend thereof with a solvent having no soiubility
to the photosensitive resin.

- The surface treatments according to the
process of dipping the sleeve in the solvent and thé
process of_coating the solvent on the surface of'thé_

25 photoséhsitive resin are'useful-because-SUCh a |
treatment can be carried out under ho_contact with the

surface of the photosensitive resin. Preferable

examples of the solvent having solubility to the




to the photosensitive resin. The surface treatnments according to the
process of dipping the sleeve in the solvent and the procssMaeth 0871 Ng
the solvent on the surface of the 25 photosensitive resin are useful
because such a treatnment can be carried out under no. contact with the
surface of the photosensitive resin. Preferable exanples of the solvent
having solubility to the 29 March 2007 18 photosensitive resin, which can

poi 1t outh. o812 REERSAVITE) ottt A LA Feotatid th oY AT ER ef byl ene
G These, "ol KRS b r s e ket e bhere S S MBS i Pkt e e
referrad rronachi apd RecndtERRiZatorcel P et Ediddte
that | obtal net by aneng, BLochh AARLARITeCtEL) b8 B S sV A e °a

ni ckel sleeye adephBstafdsheeye Andigbasse (i ber cakgave, which are
generally used as a sleeve for 15 flexographic printing. It is permtted

to provide a sippstypdByekyalRyD¥APL cebtonst Bacal 88V8-pRthB&yBLEGME. I N

such a case, a sleeve |like flexographic printing structure “having been

printed can begeEsier droddileyl wedtséte diglycol, which are mild in
their odor, are particularly preferred from a viewpoint
of work environment.

10 The photosensitive resin sleeve printing
plate in accordance with the present invention is that
obtained by laminating the photosensitive resin on, for
example, a nickel sleeve, a plastic sleeve and glass
fiber sleeve, which are generally used as a sleeve for

15 flexographic printing.

It is permitted to provide a support layer
removable from the sleeve on the sleeve. In such a
case, a sleeve like flexographic printing structure
having been printed can be peeled together with the

20 support. It is convenient for reusing the sleeve.

‘If desired, it is permitted to provide a
cushion layer such as a urethane foam between. the upper
side of the sleeve Or'the-support léyer and the
photosensitive resin layer. Fﬂrther,'if_desired,-it is

25 pérmittéd to provide an adhesive layer among the :
support layer, the photdsensitive layer and the_cusﬁiqn
layer. o | .

As the photosensitive resin used in the



20 support. It is convenient for reusing the sleeve. |If desired, it is
permtted to provide a cushion |ayer such as a urethane f @ Magén2007t he

upper side of the sleeve or the support |ayer and the photosensitive

resin layer. Further, if desired, it is 25 permtted to provide an adhesive

| ayer anong the support |ayer, the photosensitive |ayer and the cushion

| ayer. As the photosensitive resin used if¥?the 29 March 2007 39 presentb

i nvention, those_kno to_be used for flexographic printing plates can be

used. General | yPTSpERki hBYSThdOPestROSEMIIPESs 18 Bendeehdidfmer, at | east

one et hyl eni cal ed_nopponer _and a photo 5 initiator. The resin

can further con%%?ggagégﬁﬁ%vgglngﬁEH angEEeﬁgptg?eP?eg'th@@ﬂﬁr;YiY
dependi ng upon

ther conprf S&°; A BS=: Zob el
roper (i oo requrrea Tl 1 RS RPblcREFPFI8RH & B2dsEr bR R Eear anpi o of

hose used as i figabi st o dfl POhVERY 1 uhbe0DOLOSCRSHERLE 168/ B LAXGIo1S

t hernopl astic el astoner o ynmerizing a nono-viny

ar omat | ¢ hyds 0GATNON: (AOTEM ANEle s fn COBA UL Efle ! EBRpEPRAMEHA EYIAR! o5 of

t he nono-vinyl substituted aromatic hydrocarbon nononer to used are 15
styrene, a-methylat yaene, sgndiet 1e 61 Vi efiee A1 Ppo IPLEPXYSEYHRNE, exanpl es

of the conjugated diene nononer to be used are butadi ene and i soprene, and
typi cal exanpl énhdfbittier,pal piedstai @i sy rene-HuEEUbEMEt, depending upon
properties required for.the photosensitive resin layer.
| A typical example of those used as the binder
10 polymer of the photosensitive resin layer is a
thermoplastic elastomer obtained by polymerizing a
mono-vinyl substituted aromatic hydrocarbon monomer and
a eonjugated diene monomer. Examples of the mono—viﬁyl
substituted aromatic hydrocarbon monomer to be used are
15 styrene, a-methylstyrene, p-methylstyrene and p-
methoxystyrene, examples of the conjugated diene
monomer to be used are butadiene and isoprene, and
typical exaﬁples of the polymer are styrene-butadiene-
styrene block copolymer and styrene-isoprene-styrene
20 block copolymer.

At least one ethylenically unsaturated
monomer includes thoseé compatible with the binder.
polymer, and examples thereof are esters of an alcohdl
such as t-butyl élcohol'and 1auryi alcohol with acrylic

25 acid or methacrylic,acid, maleimide derivatives such7as
laurylmaleimide, cycioheXylmaleimide and |

benzylmaleimide, esters of an alcohol with fumaric acid

'such as dioctyl fumarate, and esters of a_pothydric




styrene bl ock copol ymer and styrene-isoprene-styrene 20 bl ock copol yner.
At | east one ethylenically unsaturated nononer includes t2darch2087 bl e
with the binder polyner, and exanples thereof are esters of an al cohol
such as t-butyl alcohol and lauryl alcohol with acrylic 25 acid or

met hacrylic acid, maleimde derivativeszﬁych as lauryl mal ei m de,

cycl ohexyl mal ei m de and benzyl nal ei m de,““esters of an al cohol with fumaric

3010, oouch as dioshyl fuoRratey, aocheshens ALcRaRelLYIXdLLGa2g Mgl 2007

20 al cohol with acrylic acid o acrylrc aci exXaned

-di(neth)acryleﬁé%aﬁg&§g§xﬁfqmeggﬂg@}giggéylﬁ%ﬁaﬁggféiinethylolpropane

tri(meth)acrylate. 5 The photo initiator can be selected from conventi onal

pol yner i zat i oy (hdt 1t sy 1 Nl ugh O r AROPRY 1 61 KBS QR8s such as benzophenone
and benzoin ethers such ‘as benzoin nethyl” ether, benzoin ethyl ether,

benzoi n i sopr ay (mitheracaymaidyl ol benzoin 10 net hyl et her,
a- net hoxybenzoi n nethyl ether and 2, 2- diethoxyphenyl acet ophenone. These

may be al s® used in cortienaao thertenitodheaphes osensdeteaerFemi n | ayer
can be prepared in various manners. For exanple, when used in 15 the
conposi ti on nmEenivemndd calady @o livimee mistagri e sin it et dat e nidecll wd Engli ssol ved in a
sui tabl e sol vent such as chloroform tetrachl oroethyl ene, nethyl ethyl
ket one aromatic ketones such as benzophenone and benzoin
ethers such as benzoin methyl ether, benzoin ethyl
ether, benzoin isopropyl ether, o-methylolbenzoin
10 methyl ether, o-methoxybenzoin methyl ether and 2,2-
diethoxyphenylacetophenone. These may be also used in
combination thereof.
The photosensitive resin layer can be
prepared in various manners. For example, when used in
15 the composition mentioned above, the materials to be
blended are dissolved in a suitable solvent such as
chlorofdrm, tetrachlorcethylene, methyl ethyl ketone
and toluene, thereby performing mixing with one
another, and the resulting solution is cast upon a
20 form, followed by evaporation of the solvent, thereby
forming a plate. Alternatively, using no solvent, the
materials are kneaded with a kneader or a roll mill and
then formed into a plate of a desired thickness using
an extruder, an injection molding machine or a press.
25 The sleeve like photosensitive resin can be
obtained, for example, according to a process

comprising forming the above-mentioned photosensitive

resin into a sheet, and winding and fixing the sheet



and toluene, thereby performng mxing with one another, and the resulting
solution is cast upon a 20 form followed by evaporati on of2d Marék 2007t ,
thereby formng a plate. Alternatively, using no solvent, the materials
are kneaded with a kneader or a roll mll and then forned into a plate of
a desired thickness using an extruder,2hn injection nolding machine or a

ress. 25 The sl eeye |ike photgsensitive resin can be obtained, for
gxanpl e, aCC(ﬁ’a‘?‘Hb‘g{t% %kﬁ?g%esg"igal‘fﬁfdi S¥nderdinh@t e LRRRRXHBHES oned

phot osensitive . resin into a sheet, and w ndin Eglfixing t he sheet 29

Mar ch 2007 ﬂo'ér:g%%lr a%?’ée@e,sof%lepbﬁgdpﬁ’ﬂ'nﬁeg’tf? eatphé’tt%?ﬁié‘-’r’f\%h\‘ﬁ not

| ower than a softenin L nt, of the photaosensiti.ve_ . resin {q we the seam
successi vely Ifeo% %vr}te%g'ﬁf o?l'il%hf'ﬁam\'/vi FHcgeSFilH&&ly FSlﬁé&“@O{ ?ﬂy sfeamh
conpletely 5 disanp gpg [ i.n a ccuracy .of. the
photosensiti&g;s eeﬁgg or a?%oég?%éggﬁté g%rgngé§i§§a%pﬁ&%§;§te an

I nfrared lgs -égﬁﬂg r r g r ' t Lnf.r qgn;itive
| ayer for r?;dq{)ln t'he Jzioar% oétlaoggrrléi ??x\ﬁ/é Fgéfngg%%'%ﬁgef gr%%b%fa_cg{l%%nage, t hose
having a wavelrt@deri f 1N Jhbeto, 2990aaez>eamneetassdcalzha%rti of the
infrared | aser usually includes a sem conductor laser of 750 to 880 nm and
Nd- YAG | aser prafce360 nm A unit generating these |asers as well as 15

driving units are controlled by a conputer, so that the infrared sensitive.
| ayer formed on the ph@ssansinifyered laser used for forming a mask

'bj removing the infrared sensitive layer formed on the

10 photosensitive resin in the form of an image, those
having a wavelength of from 750 to 2000 nm can be used.
This type of the infrared laser usually includes a
semiconductor laser of 750 to 880 nm and Nd-YAG laser
of 1060 nm. A unit generating these lasers as well as

15 driving units are controlled by a computer, so that the
infrared sensitive layer formed on the photosensitive
resin is selectively removed to impart a digitized
image information to the photosensitive structure for
flexographic printing.

20 In the case where it becomes necessary to
restore the infrared sensitive layer, for example, in
the case where in the step of forming the infrared
sensitive layer on the surface of the photosensitive
resin, it is failed to form the layer due to

25 contamination of the photosensitive resin surface with
a foreign matter, or in the case where the infrared
sensitive layer once formed is damaged, or in the case

where it is wanted to revise a pattern once image-drawn




resin is selectively renoved to inpart a digitized inmage information to
t he photosensitive structure for flexographic printing. 2Gd Makéie200%€
where it beconmes necessary to restore the infrared sensitive layer, for
exanple, in the case where in the step of formng the infrared sensitive
| ayer on the surface of the photosensité4Ze resin, it is failed to foLn1the
' [ f th hot osensitive resin surface wt a -

forel gn mat { &f StBr aPniRAGAEAGe LAREFe Wit §onBIOR TP S sl TR UBrPaYer Bnce

' ' it i ' attern
o e BRE oS0 LY EoESEE PR ' R Tk S Fa el o
to re-produce; osensiiiv esin plate in nner_.sych that, an
infrargd senst $€£P$%ye?n?§Efg§D@8§th33u§ﬁmPH§ rough -c#%ﬁ&%g with
an infrared | - r er._5. r; hnfrare i tive.]aver is
re-formed. Asﬁggi%u%%w%ﬁsuﬁﬁ%végl é?ggéggduégge?dr%ngﬁor{t c%%eéarfate I ng the

hot osensid i v ' . photo L.t iye . Str, re for-
1I‘DI exogr aphgi c %Ircigtﬁﬁflngiﬁgﬁ%?éc%%%fjé??g% %-gptéhe&}éng%e- %aﬁ'g with the

laser, 10 for exanple, AdiejesghfcENYEenatedviohibgh BLESSel £ cury |anp,
an ultraviolet fluorescent |anp, a carbon arc lanp, "a xenon | anp and

sun-light. Aglesid-athrddnilg tH@QSh600s8Rs0BE abnedst Ar QUGR reXFOT WL tO
ultraviolet rays fromthe I mage side. 15 Any of those having the property
of photosensitive structure for flexographic printing

after completion of the image-drawing with the laser,

10 for example, there are enumerated a high pressure
mercury lamp, an ultraviolet fluorescent lamp, a carbon
arc lamp, a xenon lamp and sun-light. A desired relief
image can be obtained through exposure to ultraviolet
rays from the image side.

15 Any of those having the property of
dissolving the photosensitive resin layer can be used
as a developing solvent used for washing away unexposed
portions of the infrared sensitive layer and
photosensitive resin layer after completion of the

20 irradiation of ultraviolet rays to the photosensitive
resin layer to form the image, and, for example, esters
such as heptyl acetate and 3-methoxybutyl acetate,
hydrocarbons such as petroleum fractions, limonene and
decalin, and chlorinated solvents such as

25 tetrachloroethylene can be used.

In addition, it is permitted to use those

obtained by mixing said solvent with an alcohol such as

propanol, butancl, and pentanol. The washing away of



di ssolving the photosensitive resin |ayer can be used as a devel oping

sol vent used for washi ng away unexposed portions of the irpoMassh 200%itive
| ayer and photosensitive resin |ayer after conpletion of the 20
irradiation of ultraviolet rays to thedgﬂotosensitive resin layer to form
the i mage, and, for exanple esters as heptyl acetate and
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washi ng away &f g@m&%@% ;23,8 {; bhe RALr 85ed.5eRP LG hgyer and the

unexposed portions can be CArFied hrou Nnoz?Z or by

brushi ng W { i1 Ush. r i aDt @t 16 ﬂaam:haﬂ f@h%ﬁeastwr% g and

then finished through post- '5 exposure. The present invention

il lustrated Wigbsywference to Exanples and others. Exanple 1 An adhesive
agent, MEGAM 11658 (a trade nane, 10 manufactured by CHEMETALL (Gernmany)),
was uniformy spray-c@iepmdsenteinconticg ist €e10hst28ta4n@ien the outer
surface of a nickel nmade printing sleeve having a perineter of 461.15 nm
and a | engt h reffer2iemho dhrhmplen ahd estlgr&0C for 15 minutes. The whole

out er

Example 1
An adhesive agent, MEGAM 11658 (a trade name,

10 manufactured by CHEMETALL (Germany)), was uniformly
spray~coated at a wet coating rate of 120 g/m? on the
outer surface of a nickel made printing sleeve having a
perimeter of 461.15 mm and a length of 1250 mm, and
then dried at 60°C for 15 minutes. The whole outer

15 surface of the resulting printing sleeve was covered
with TGI stocking (a trade name, manufactured by
Anderson & Freerant Co. (AV Flexologic Co.)), while
stretching the stocking so as to prevent the fibers
from overlapping.

20 A short side of a sheet of a flexographic
printing photosensitive resin solid plate, AFP/HD-11 (a
trade name, manufactured by Asahi-Kasei Co., a plate
thickness of 3.18 mm, a size of 762 mm X 1016 mm) was
cut to obtain a photosensitive resin sheet having a

25 size of 465.15 mm X 1016 mm. A support film was peel-
removed from the photosensitive resin sheet, and
thereafter the remainder was tightly wound around the

outer side of the aforementioned printing sleeve so as




15 surface of the resulting printing sleeve was covered w th TA stocking
(a trade name, manufactured by Anderson & Freerant Co. (Agomugist 2007
Co.)), while stretching the stocking so as to prevent the fibers from
over |l apping. 20 A short side of a sheet, of a flexographic printing

phot osensitive resin solid plate, AFP/ 143 11 (a trade name, manufactured by

i - ' " ' 3.18 ' f 76 X,1016 nmm
vas cut to on R s edhERTE BoBearhnddlb <Rabhhy r%%rtaé R g 15
EﬁHﬂﬂ t F r otosensi ti
T:sixnlgﬁge[n,ﬂ Sa‘t% t g;leléélt%r?[&%\ﬁ%o?g%tf _n%lg%@é/‘ggt%i gﬁ]t %;g%\;\]g%ngla%%d t he
outer side OEHH¥36Hé”§¥5€“é@”@@5Pi%ﬂhhnﬂa L ggﬁaiﬁégglzgowgpgh 2007 24 to

bring the surface appearing after the reno Support filminto

cont act t her @uiridimfle redl HITHKE 140, LA Sh€ea0Le402¢15 tHRAY A
parallel to the circunference of the sleeve, and as a result, there was 5

observed & skibghirveldar alcigHietyredr hoid 15é €eseRfbdOR 651 ABLOLFt RO 16
photosensitive resin sheet. A self-adhesive tape was applied to the

cl earance i nma ofoshediphentdsens fthisreofessin ashdéeét br i ngs§DERaghdasvalf t he
photosensitive resin sheet close to each other, whereby the whole of 10
t he cl ear ancsapes wesv apgd iwid ta Hohes et fezarhress vin taiperosSudiesstyohy, a
sel f -adhesi ve tape was applied on the covering TA stocking to conpactly
cover a portheneefi 6p wss teobrénge hathiisidasheohhtheosehetosersitive

resin sheet close to each other, whereby the whole of
10 the clearance was covered with the self-adhesive tape.

Successively, a self-adhesive tape was
applied on the covering TGI stocking to compactly cover
a portion which was not covered with the photosensitive
sheet and which appeared at both ends of the resulting

15 printing sleeve, and further another self-adhesive tape
was applied to cover a clearance observed between both
ends of the sleeve-~like photosensitive resin sheet
paralleled to the circumference of the sleeve and the
printing sleeve, and as a result, there was inhibited

20 an air leak between the sleeve-like photosensitive
resin sheet and the printing sleeve.

A vacuum was drawn to evacuate the air
between the aforementioned sleeve like photosensitive
resin sheet and the printing sleeve through the opening

25 of the TGI stocking, thereby performing a bond between
the sleeve like photosensitive resin sheet and the

printing sleeve. Under the vacuum-drawing, both ends

of PET film (a cover sheet) on the surface of the




sheet and whi ch appeared at both ends of the resulting 15 printing sleeve,
and further another self-adhesive tape was applied to coven Maetlea0a%wce
observed between both ends of the sleeve-like photosensitive resin sheet
paralleled to the circunference of the sleeve and the printing sleeve, and
as a result, there was inhibited 20 an 4Pr |eak between the sleeve-like
phot osensi tive resiiaghee and the printing sleeve. A vacuum was_drawn to

evacuat e the 2t+FeVBethéENPPRECSLHSITENS difstE S| ShRRE | WRES pFE 088RBI Hi ve

S ocki ng. t herBbboBar By FPRgeI Bohd BRI thd Si it = {eRE phot osensi t 1 ve
of PET 11 m (B E5aTreERhEk) B8 ThRC ER g ReT o et T b HrE S0t TB5es ceve
paral ol to (RerSTECkAEES, PRAELNEE, Aot iaiilay HBrQI ARG 1 choet

wth a CWleipknids af48tharchet aBBaLMRH BARLANEIALA % TANIGH also in

the direction parallel to a rotation axis the printing sleeve, and

thereafter thexfFTof fihén yaSnLERL- 5eEBBYRY. ahll tRe ERIRer@ahe B | AYer |
remai ning on the surface of the photosensitive resin was al so peel -renoved

using a sel f -fihesiye pePb-rdfodedcessuyehgrmonder ahe suaguugydaw ng

between the sleeve |ike photosensitive resin sheet and the printing

sl eeve, the wuraimasy subj o esut Dabeadft that pebtosdkensitive resin -
was also peel-removed using a self-adhesive tape.

10 Successively, under the vacuum-drawing between the
sleeve like photosensitive resin sheet and the printing
sleeve, the whole was subjected to heat treatment at
130°C for 20 minutes, whereby the seam of the sleeve
like photosensitive resin sheet disappeared.

15 After removing the remaining self-adhesive
tape, PET film and slip layer, the thus obtained
seamless photosensitive resin sleeve was set to a
grinding machine, SA6/2U0X200 (manufactured by Schleif
Maschinenwerk Co.), and polished until the

20 circumference of the photosensitive resin sleeve
reached 480 mm, whereby the seam completely
disappeared.

While rotating at 50 rpm, the photosensitive
resin sleeve was wiped with BEMCOT M-3(a trade name of

25 a lint free wiper, manufactured by Asahi-Kasei Co.)
impregnated with ethyl acetate, thereby removing
polishing wastes and mitigating the roughness of the

surface of the photosensitive resin sleeve, and as a



130C for 20 m nutes, whereby the seam of the sleeve |ike photosensitive

resin sheet disappeared. 15 After rempving the remaining sg Medékedove
tape, PET filmand slip layer, the thus obtained sean ess photosensitive

resin sleeve was set to a grinding machine, SA6/2U X 200 (manufactured by
Schl ei f Maschi nenwerk Co.), and polish®® until the 20 circunference of the

hot osensitiye resin_sleeve_reached 480 mm ereby the seam conpletely
Sisappeared.r?ﬁP$ ’rBﬁﬁanHaﬁtoggaﬁﬁﬁF Fh@ﬁﬁﬁi%ﬁﬁﬂ§§?§Q§fn$%E+ﬁesIeeve was
wi ped with quggg 3Lgetrade name of 25 a lint free w per, manufactured
by Asahi - Kasel .%&lnp?égnated with ethyl acetate, thereby renoving

T i . . ' ¢ £ th
pol i shing wastes and rs?‘tllngg{._hgg ngaag%gh%&fcnf eg fng:Peagﬁjeﬁ QD}fLe(rae s

phot osensitive resin eeve, and as a _ bi here
obtai ned a ﬁﬁ@ﬂ% S I ghwe . resLn.s e. nhﬁig; obt ai ned by . .
kneadi ng 60 par §§b39h§2?g ?ﬁp?i¥UﬁERE§b§f55?§%tFgﬁg na %3e61styrene 5

but adi enes blpagka &DH0E ylHPé-ci@%b%Sl?mé&YhﬁQ?‘cPﬁoﬁt Ry rhe 0%t JRNYACt ured by

Asahi - Kasei Co.) and 40 parts by ~wei ght of "a carbon bl ack having a

particle siz2®f mdhufdtt@le@XbenasyRivRaseD 68, BLAGK ﬂo3ga(:r%st Ade nane,
manuf actured by M tsubishi Chem cal Corporation) with a 10 kneadér was

di ssol ved amkifjspesfesl dcariBomsshaxybhayingaaepatreit@eobtizien oF Wo f or m
liquid having a solid

nm, an extensive use COLOR BLACK # 30 (a trade name,
manufactured by Mitsubishi Chemical Corporation) with a

10 kneader was dissolved and dispersed in 3-methoxybutyl
acetate to obtain a uniform liquid having a solid
concentration of 5% by weight. The liquid was filtered
with a 300 mesh SUS and thereafter filtered with a
cartridge filter SL-010 having a filtering accuracy of

15 1u (a trade name, manufactured by Roki Techno Co.),
thereby obtaining an infrared sensitive coating liquid.

The aforementioned photosensitive resin

sleeve seamlessly formed was set to a vertical ring
coater (manufactured by TAKAGI CHOKOKU Co.) using a

20 soft chloroprene (a thickness of 1 mm, a hardness of
45°) as a squeegee rubber, and the aforementioned
infrared sensitive coating liquid was poured to the
ring coater until the surface of the liquid reached 10
mm height from the end of the sgueegee rubber brought

25 1into contact with the photosensitive resin. The
infrared sensitive coating liquid was coated on the

photosensitive resin in such a manner that the coater

portion in which the coating liquid was placed was



concentration of 5% by weight. The liquid was filtered wth a 300 nesh SUS
and thereafter filtered with a cartridge filter SL-010 hagowgascH 2bd®eri ng
accuracy of 15 Ip (a trade nanme, manufactured by Roki Techno Co.), thereby
obtaining an infrared sensitive coating liquid. The aforenmentioned

phot osensitive resin sleeve seam essly 4ormed was set to a vertical ring

coater (manufacture y TAKAQ CHOKCKY Co.), using a 20 soft chloroprene (a:
t hi ckness of ?ﬁﬁnékﬁa?ﬁn%sgaﬁ? 2§of895m&/9&9ee§@€ s itan the

f ti d._. d | Li ti l'i_ quid ed to th i _
coat or unt i1 G S Tase DOTRY 1P RFAnHoatNSaoR0 E RIS (5% The end
f th ht b nt tact w.th th hot. os. It
Fesin. e PRI PR e ine Phgal Pt e andsates qrmmetve ©
hot It P20 t_.the. [ ottion in which the
(F:)ogt ??\Snls: qhﬁgﬁzl%éaé&ma%%@%r Eﬁﬁggoég gfﬁgggggn g‘drt?}lte a Irate Iof 400
i ni 0, and iphealdiys dge foaled ves & LOuRTyharsiandna! ctaamenperat ur e
for 30 mnutes, thereby formng a uniforminfrared sensitive er freed

fromfaults sueh R tdiefatird "erpi RHOLOSERST EbY LS BeykN W f00m
wherein the coating and roomtenperature drying of the coated sleeve were

ongoi ng, theoagednd,elthexrd Wwabs st Dhto@Dpraoslifet sQb¥esE. the squeegee
rubber used for the coating was 10 observed to slightly swell inmmediately:
after the solvent. :

The squeegee rubber used for the coating was
10 observed to slightly swell immediately after the
coating. However, through drying at room temperature,
it restored its original state not only in sense of
touch but also in its form, and as a result, the
squeegee rubber was found to be resistant to repeated
15 use of not less than 30 times of the coating.

The photosensitive resin sleeve provided with
the infrared sensitive layer was subjected to image-
drawing with use of an infrared laser setter, thereby
forming a photo mask faithfully reproducing image-data.

20 The whole surface of the photosensitive resin
sleeve was exposed in a light exposure of 4000 mJ/cm’
using an ultraviolet fluorescent lamp of 12 mW/cm?, and
thereafter washing fo of the infrared sensitive layer
and washing away of unexposed portions of the

25 photosensitive resin layer were carried out with a
brush using a mixed solvent of SOLVESSO 150 (a trade
name of a hydrocarbon, manufactured by EXXON CHEMICAL

CO.)/benzyl alcohol = 4 : 1 (by volume), followed by



coating. However, through drying at roomtenperature, it restored its
original state not only in sense of touch but also in it3dMafeh 007as a
result, the squeegee rubber was found to be resistant to repeated 15 use
of not less than 30 tinmes of the coating. The photosensitive resin sl eeve
provided with the infrared sensitive 2 yer was subjected to inagek dr awi ng
wth use of Lpfraced.lo r setter, thereb farmng a ol 0 nas
faithfully r@gY%géc%ﬁggpngggp&éﬁa%Qﬂf’Hé}%ﬁ€§¥a r1¥%C%O%f t?@f 000 1/ chp
hot osensi ti ' S in .adyaht exposure of 4 C
5sing an uIté%E%gﬁé? Pl%gﬁéggg%?422%%%%%%ﬁfﬁnﬁ¥éﬁfg%. 1¢ HRTRAFLEP washi ng
off of the ipfrared sensitive layer and washing away of unexposed portions
of the 25 photosensitive resin |layer were carried out with a brushfu5|ng g
m xed sol vent of SOLVI ; RN , manufacture
by EXXON CHEM CAL m??‘?geﬁggﬁﬁgﬁ hiP Sl e l%fe( ?;}%ggt%tpﬂ?ol | owed by 29
March 2007 R8s ¥h&dp 2kt 80Gabolndthoued \Mﬂebetﬂletxf&irr%pﬁﬁl&! GPent PRy ai ned a
satisfactory seanl ess fl exographic printing plate. 'Thé resulting _
sl eeve-| i ke Mideye apbi €abrpr bati agpphiatényags andstaal laeddsnia f lenogs aphic
printing machine to carry out a printing, and as a result, there could be
obt ai ned a gomilgprheteotahhédr asgpedi prinnednhattevesageribmnm ek

coverage.
Example 2

10 The whole of the photosensitive resin sleeve,
which has been seamlessly formed in a sleeve form in a
manner similar to that of Example 1, and whose
photosensitive resin surface has been left rough after
polishing with é grinder, was subjected to heat

15 treatment at 130°C for 30 minutes, while continuing
vacuum-drawing between the photosensitive resin layer
and the sleeve. As a result, it was found that the
surface of the sleeve like photosensitive resin was
made free from the roughness caused by polishing and

20 made specular.

Using the resulting photosensitive resin
sleeve seamlessly formed, the coating with the infrared
sensitive coating liquid, image-drawing by means of an
infrared laser, exposure, washing off of the infrared

25 sensitive resin layer, washing away of the unexposed
portion of the photosensitive resin layer and drying
were carried out in each manner similar to that of

Example 1, whereby there could be obtained a




10 The whol e of the photosensitive resin sleeve, which has been seanlessly
formed in a sleeve formin a manner simlar to that of Exasmerch 2007
whose photosensitive resin surface has been left rough after polishing
with a grinder, was subjected to heat 15 treatment at 130C for 30 m nutes,
whil e continuing vacuumdraw ng betwe t he photosensi}ive r$5|ﬂ IaYer
and the sl eevg I ' S . 1 . surfac the sl eeve
| i ke phot osen%%ﬁ%%iegfg %\%aslﬂ?r%%efi%gggfﬁagﬁafrg%ﬁgadﬁ?eé’?a%aep‘s_ed by
olishing and 20 nade C I N r ti-R itive resin
gleeve sgan1essly forné@?gtﬁééﬁ%%%ﬁggg&%gﬁetEE%FnF?gﬁggggggﬁgftive c_oatin?f
liquid, inma 5 o t Qi ape ure. . ng o
of the i ni T e e e B B, e p R p T g '
portion of thadicisRNddiMe eI a pAYREiAGY ShMi B aWeR8udR(' @b Ut in
each manner simlar to that of Exanple 1, mhereby t here could be obt ai ned
a 29 Marcls 2@QulRdesaibifirddry gasdl pssnteaxagt88hi Supeiribrngnpligike. The
resulting sleeve like flexographic printing plate was Installed in a
f | exogr aphi c covientaigeg nachine to carry out a printing, and as a result,
there 5 could be obtained a good printed matter superior in ink coverage.
Exanpl e 3 AnExampadeed sensitive coating |iquid obtained

An infrared sensitive coating liquid obtained

in a manner similar to that of Example 1 was

10 continuously coated using a bar coater on a cover
sheet, a polypropylene film having a thickness of 22 um
and a width of 1050 mm, so as to make a coating width .
of 1016 mm and a coating proportion of 3 to 4 g(dry)/m?,
respectively, and then dried to obtain an infrared

15 sensitive coating film, which was then wound in a roll
form.

The resulting roll of the cover sheet coated
with the aforementioned infrared sensitive coating
liquid was placed in parallel to a photosensitive resin

20 sleeve seamlessly formed in a sleeve form and surface-
treated in a manner similar to that of Example 1, then
the roll was drown out, both the width of the coating
and the width of the photosensitive resin sleeve (both
1016 mm) were matched, and thereafter taking advantage

25 of tackiness of the photosensitive resin, an end part
of the cover sheet was temporarily bonded so as to

contact the coated surface with the photosensitive

resin layer.




in a manner simlar to that of Exanple 1 was 10 conti nuously coated using a
bar coater on a cover sheet, a pol ypropyl ene film having 20 MirekRgy of 22
gm and a width of 1050 mm so as to nmake a coating width of 1016 nmand a
coating proportion of 3 to 4 g(dry)/ns,,,respectively, and then dried to
obtain an infrared 15 sensitive coatin&qﬂlrn whi ch was then wound in a

roll form The reSU'tié@cé@&éi%1%?%&8@5@'%%%31%&2%%% Wiy t4e

af orenenti oned infrared sensitive CToating |iqu pllaced I n parallel to

a phot osensi tihe giast dsds 5t £e¥ er 8881 §3abyel GhIad i#ge%si'n%f\%é orm and
surface- treated in a nanner simlar to that of Exafple 1, then the rol

was drown outcovatd NsHdwx Wethporiri he K6AEEAIwWi R ot Rapwedt BAfi the |
phot osensitive resin sleeve (both 1016 nm were natched, and thereafter

t aki ng advantagemip Dfsieeih nesstade ted phetagengi thee snesve, amend part
of the cover sheet was tenporarily bonded so as to contact the coated
surface wist hwhesn phatosetsd iarmpunesthe | pyetos@Asibiok 268In 3Qeeve,
Successively, the cover sheet was wound on the photosensitive resin sleeve
whi | e pressi et fpvegp\aireathotts tanporith |3 bohtlbdgwethterr ibbed ngol |
having a smooth surface and rotating the sleeve, and 5 when circul ated
around the pR&t 8¥&e$ia iofe ot J|@eviromtthe cosan parbionas cut with a

rolling cutter | eaving an excess of about 3 cmfromthe seam portion.
Thereafter, the cover sheet was peeled off to transfer

the infrared sensitive resin layer onto the

10 photosensitive resin layer. Then, the excess pbrtion
of about 3 cm from the seam portion was pulled by hand,
whereby the infrared sensitive coating film could be
removed almost along a boundary of the seam, but there
was slightly left a portion sticking out the seam.

15 This portion was carefully rubbed to be removed using a
toothbrush for domestic use, and as a result, the
seamless infrared sensitive layer was provided on the
photosensitive resin sleeve.

Using the resulting photosensitive resin

20 sleeve provided with the infrared sensitive layer, the
image-drawing by means of an infrared laser, exposure,
washing off of the infrared sensitive resin layer,
washing away of the unexposed portion of the
photosensitive resin layer and drying were carried out

25 1in each manner similar to that of Example 1, whereby
there could be obtained a good seamless flexographic

printing plate.

The resulting sleeve-like flexographic




Thereafter, the cover sheet was peeled off to transfer the infrared
sensitive resin layer onto the 10 photosensitive resin | ay®y MaiéieRootrhe
excess portion of about 3 cmfromthe seam portion was pulTed by hand,
whereby the infrared sensitive coating3£iln1could be renoved al nost al ong
a boundary of the seam but there wa lightly left a portion sticking out

h 1 | S [ I 1 bbed b ved ' '
oot hbr ush 157 iobed: PA8FeLREs RS T A ¥ oG A o Pod h
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sensitive | ay&i1dthe ?ﬁgggﬁﬁgrla\ggesdbgr%%ﬁ Hatde .'ylfl:fézeﬂnl e ink

exposure, washing of rared sensitive resin-‘layer, ~washing away
of the unexpaspsrpgetion of the photosensitive resin |ayer and drying were
carried out 25 in each manner simlar to that of Exanple 1, whereby there

coul d be btcungesr £t peodESempless fl exographic printing plate. The
resulting sleeve-like flexographic 29 March 2007 31 printing plate was
installed in a flexographlixtpre nbboginsdchbynkneadiagr $50ward Pyti ng, and
as aresult, there could be obtained a good printed matter superior in ink
coverage. 5 wedigidtr avf WAGBCMELE @500 (@ xtnadeohamened hy pbigaiiak:,65 parts

by manufactured by HENKEL Co.) and 35 parts by weight of a
carbon black having a particle size of 30 nm, an
10 extensive use COLOR BLACK # 30 (a trade name,
manufactured by Mitsubishi Chemical Corporation) with a
kneader was dissolved and dispersed in a solvent of
toluene/l-propanol = 1 : 1(weight ratio) to obtain a
uniform liquid having a solid concentration of 8% by
15 weight. The liquid was filtered in the same manner as
in Example 1 to obtain an infrared sensitive coating
liguid.
The coating of the infrared sensitive coating
liquid was carried out in the same manner as in Example
20 1, except that the above-mentioned coating liquid was
used as the infrared sensitive coating liquid. The
resulting sleeve was allowed to stand at room
temperature for 10 minutes, whereby the infrared
sensitive layer formed on the surface of the
25 photosensitive resin sleeve was found to have faults
such as pinholes here and there.

In a room wherein the coating and room-

temperature drying of the sleeve coated were ongoing,



wei ght of MACROMELT 6900(a trade name of a polyam de, manufactured by
HENKEL Co.) and 35 parts by weight of a carbon black havi 2% magsi doote
size of 30 nm an 10 extensive use CCLCR BLACK # 30 (a trade nane,
manuf act ured by M tsubi shi Chem cal ffration) with a kneader was

di ssol ved and dispersed in a solvent of°“toluene/1-propanol =1 : 1(weight

rati o) tO(ﬂnfﬂéEé'wgg'ﬁgigg hgr?%§&ggﬁ§r%§%%g} £9ncs tratdﬁg}of g@bby 15

wei ght. The |Tqurd was
obtain an Infg@ra&iafe{'énkagedfemﬂsa bbtedsc m%r%%t A of 116 i rared

sensitive coatlng I quid was carried out sane manner as n Exanpl e

20 1, except gdwdod hor abpye; ment i oned coatl ng I|qU| d was used as the.
infrared sensitive coating Iiquid. The resulting sleeve was allowed to

stand at room tenperalthé squiedfes] pubBEr WEECEY ! Rhd RIS RENSI L ve
| ayer fornmed on the surface of the 25 photosensitive resin sleeve was found

to have fa&ul resultdd an p§evet €Sshel B-as8dothgt fonl And WAGMRAREr ei n the
coating and room tenperature drying of the sleeve coated were ongoi ng, 29

March 2007 32sthares veaeerd edfter revapdadt jost 66nghedebleobnthetse vent, so
that it was difficult to work therein for a long period of time. The
squeegee r ublsarfgoed therade womtsandhatn Senssubfetouohsewatethe

swel | -def ormati on and was not
hardness thereof was remarkably increased, and as a
result, it was found to be impossible to use it

10 repeatedly.

Using the resulting photosensitive resin
sleeve provided with the infrared sensitive layer, the
image-drawing by means of an infrared laser, exposure,
washing off of the infrared sensitive resin layer,

15 washing away of the unexposed portion of the
photosensitive resin layer and drying were carried out
in the same manner as in Example 1, whereby there were
observed dot like images here and there at which there
was no image by nature, for example, at a non-image

20 portion. Thus, a satisfactory printing matter could
not be obtained.

Example 4

Using various solvents and binder polymers

for the infrared sensitive coating liquid as shown in

25 Table 1, each seamless printing plate was obtained

according to the process of Example 1.

Table 1



restored even after evaporation of the solvent, the surface thereof was
sandy in sense of touch, and the hardness thereof was remny Mabély 2007
i ncreased, and as a result, it was found to be inpossible to use it 10 _
repeatedly. Using the resulting photosensitive resin sleeve provided with
the infrared sensitive |ayer, the inaaé-dramﬁng by neans of an infrared
| aser, exposure, washing off of the infrared sensitive resin |layer, 15
washi ng away—of the unexposed partiqgn of the photosensitive resin |ayer
and drying were carried out . in the |[sEePedniv&e &Ff iln Exanple 1, wherEby
there were [otREYSRE Hqt | BREdeFagey herddug@Pefere [at wht@taRFe was no
i mage by nat , oéé%%l > Lol ate -
satisfactory printing matter could |n h%%d. Exanpl e 4 Using
vari ous soI\entsq%nd bijnder golyners ¥9%S (AR Y arded sen§PG%e coatfing
liquid as shewr—+Ar—251Fable—d——eae ﬂﬂanFﬁ;,sprinting p!a;e—uas—gbLQined
- Po Ie'n
according to the procegs of anple|l Le 1 whrch 2007 , 33 Repeat
* 1

| % . ) 5 oodd . .
use of Sol veént *| |nde[ksque ee §t telecﬁ‘ tiﬁ%ﬂg@ r ubbe ﬁldl nting [pl ate

t

Possi bl e not—B—4& mesS—grati—oo—006a Possible not
D A less than 30 Good
times
Possible not
A B less than 30 Good
times
Possible not
A C less than 30 Good
times
E A 10 times Good

Note

*1 Solvent#A: 3-Methoxybutyl acetate B: Heptyl acetate
C: Cyclohexyl acetate D: Benzyl acetate E: 3-
Methoxybutyl acetate : tolene = 45 : 65(weight ratio)

5 *2 Binder polymer#A: TAFPREN 315 (a trade name of
styrene-butadiene block copolymer) B: KRATON D1107CP (a
trade name of styrene-isoprene block copolymer having a
styrene content of 14% by weight, manufactured by SHELL
CHEMICAL Co. (Kraton Polymers Co.) C: CAB-381-0.1 (a

10 trade name of cellulose acetate butylate, manufactured

by Kodak Co.)



times Possible not C Aless than 30 Good tinmes Possible not D A less
than 30 Good tines Possible not A B less than 30 Good tigueMardio2e0l e
not A Cless than 30 Good tines E A 10 tines Good Note *1 Sol vent #A: |
3- Met hoxybutyl acetate B: Heptyl acetat C. Cyclohexyl acetate D: Benzyl
acetate E: 3- Methoxybutyl acetate : to fne = 45 ; 65(wei ght ratio) 5 *2

Bi nder pol yne : 8 name of styrene-butadi ene bl ock
copol yrrgr)yB: iﬁﬁe‘/&?&%ﬁ%gﬁ?&&hﬁ% na(r)rebof S_ty[]tene-i so;);g?ﬁrteﬂdogs SELL
copol ymer having a stykgn Vel nmanu

CHEM )C/:AL Co. (Kraton Poﬁgngrgg%gggcgf&é{%ﬂl\gfﬁg? LTI R N Gne of =

[ 1 ul 0 ur, b " ch 2007 34
TNDUSTR AL AFES Teabp RERFe SRINGBIEIECE oIS nakine Dedsr

wherein an image of a digitized information is directly

5 drawn by an infrared laser without use of a negative
film, according to the present invention, there is
provided a process for obtaining a seamless
photosensitive printing plate superior in ink coverage,
according to which an infrared sensitive layer can be
formed without any fault such as pinholes even on a
photosensitive resin surface having a roughness caused
by polishing with a grinder, repeat use of a squeegee
rubber can be made possible in the case of carrying out
a coating with a ring coater as a means for coating an
infrared sensitive coating liquid, a work environment
in a coating step of providing an infrared sensitive
layer can be improved, the risk of an ignition
explosion can be reduced, and moreover a roughness of a
photosensitive resin surface caused by polishing with a

grinder can be mitigated.




printing plate suitable for a plate nmaking process wherein an inmage of a
digitized information is directly 5 drawn by an infrared |2safarghtd0mTt use
of a negative film according to the present invention, there is provided

a process for obtaining a seanl ess photasensitive printing plate superior- . .-

in ink coverage, according to which an infrared sensitive |ayer can be 10
formed without any fault such as pinhokggargéen on a photosensitive resin
surface having a roughness caused by polishing with a grinder, repeat use

of a squeegee Ir.ubber carh beoataidey PoisgLdd efdp Lg}_n@vg@§ﬁ%o£nciaﬁf¥épgdout a
1

coating with a ring coater as a neans for coating an Infrared Sensitive
coating |iquidsensidriveenidyannanta photosOdd i Povst £9s 0f PrPYiLE R an
i nfrared sensi i er..can_ be .imroved, e risk of an 1gnition
expl osi on can E%%%gah%éd%niwﬁbﬁ@?ﬁggﬁfbﬁn?%%gﬁﬁ£§§m6@9Stdﬁﬁ@ﬁ@§bﬁsitive
resin surface Eagse R UoLE BRI ry r 1tigated. 29
M 2007 Soianat bl o %Smﬁlgﬁﬁdd%&pﬁgﬁai%gﬂ’;%rar ed
sensitive layer on a photosensitive resin surface for fl exographic
printing, whi cRPPOISENG Fadbssyangies anidsi rigf ate s sty i nipri- 1 ritasg pol ymer
soluble in. a solvent defined below, an infrared absorbing substance and,
i f desired, a ABAIYE SABSFaNseadie assigstvande which soimmantseshiah «xyEy | ses
an ester solvgn& re%resented by a general fornmula (A), R COOR2 (A

olvent represented by a general formula (A),

R!COOR? (R)

wherein R' is CH, or C,H,, and R? is an alkyl group
represented by -CH,.,, in which n is an integer of 6 to
10, a substituted or unsubstituted cycloalkyl group
represented by -CeH,(X, in which X is H or an alkyl group
having 1 to 4 carbon atoms, an aralkyl group '
represented by -CH,Ar, in which Ar is an aromatic group
and n is 1 or 2, or an alkoxypolyoxyalkylenyl group
represented by -(CH,,0),C.H,..,, in which n is an integer
of 2 to 6, m is an integer of 1 to 4 and a is 1 or 2,
provided that a/(na+m) < 1/4.

2. The coating liquid according to Claim 1,
wherein the ester solvent represented by the general
formula (A} accounts for not less than 50% by weight of
the solvent.

3. The coating liquid according to Claim 1 or 2,

wherein the ester solvent is represented by a general

formula (B),




wherein RL is CH3 or CH5, and R2 is an al kyl group represented by
-C'H2i,,1, in which nis an integer of 6. to 10, a substit24 gthreh 2007
unsubstituted cycl oal kyl group represented by -C6HLOX, in which Xis H or
an al kyl group having 1 to 4 carbon atons, an aral kyl group represented
by -Cn2"Ar, in which Ar is an aromatic38oup and nis 1 or 2, or an

al koxypol yoxyal kyl enyl grouptgigﬁrggented by -(CnH2nO aC H2. 11, in which n
is an integer of 2 to 6, mis? 0 nt eger of Bho 4 and ais 1 or 2,

provided that a/(na+m) 1/4. 2. The coating liquid according to Claima1,
wherein the ester solvent represented by the general fornula (A) accounts
for not | ess :50% b l.ght t | went. 3. The coating liquid
accordi ng towégg%%ilﬁ%rXﬁvghwﬁékggﬁag%glgggérQ§ﬂQRﬂﬁe?EF?%Qﬁ%§eB¥ea by a
general forpufankR , 29; 007 .+ .3 : phsk e [ n -
alkoxyalkyIen?lggrgﬁﬁlfe%ggggﬁfédgbﬁs-geﬁﬁﬁﬁ%%gﬁéﬁﬁ%, in 3%?% Q ?gaan

integer of fpROMs2ah0;BtaR@Er B ey iNtgge, of from1l to 4. 4. The coating
liquid according to Caiml, wherein the binder polyner is a thernoplastic

el astomer ohtai ned byThel WA A iU udddVdisgbssi ¢used 1aromatic
hydrocarbon and a conjugated diene. 5. A process for obtaining a seanl ess
phot osensi t i whereihnthkediaded polythed dlse £ ARWIMdPlastic elastomer

cbtained by polymerizing a mono-vinyl substituted
aromatic hydrocarbon and a conjugated diene.

5. A process for obtaining a seamless
photosensitive resin sleeve printing plate comprising
laminating a photosensitive resin layer on a sleeve,
carrying out a treatment to make the seam disappear,
pelishing the photosensitive resin surface with a
grinder, thereby making the seam completely disappear,
providing an infrared sensitive layer, forming a mask
by means of drawing with an infrared laser, carrying
out an image-exposure through the mask and then
carrying out a development, wherein the infrared
sensitive layer is provided by directly coating the
coating liquid according to Claim 1 on the
photosensitive resin surface.

6. A process for obtaining a seamless
photosensitive resin sleeve printing plate comprising
laminating a photosensitive resin layer on a sleeve,
carrying out a treatment to make the seam disappear,
polishing the photosensitive resin surface with a

grinder, thereby making the seam completely disappear,



| ami nating a photosensitive resin layer on a sleeve, carrying out a _
treatnent to nmake the seam di sappear, polishing the phot osengaidhvB2o¢ESI N
surface with a grinder, thereby making the seam conpl etely di sappear,
providing an infrared sensitive layer, formng a nask by neans of draw ng

with an infrared laser, carrying out af’image-exposure through the mask
ared sensitive |ayer

' £ei he i nf
e o ovi deq b arPatilh, dpoTAEAGHED senant s 1 iR SMpSga Betkal m 1 on
j 1] ' . s , f bt ai ni ) ess
bhot onensi ¢ 1 veY rREEnS P LRl AGe witn A 4 1Ar e T hae T hES

phot osensitiv
hot osensitiv es,) N. L e ar.Lyin ut_a,treatnent to nake
: Suf “ah N dYE eaBeBuie” Btoudh e bk (¥ACe W th

t he seam di sappear, po ensitive res

o ovi i g an o FLred Sato, BEREhEpRBNT CIReRI IR ok M T 4PN, L ng

providing an infrared sensitive

with an infrad@sor@bey, t6aCL¥ing1 @4t fé&mbﬁaq%t%éosflirﬁn'tj]h{ %%ﬁé@ mask

and then carrying out a devel opment, wherein the coating _ adbording‘
to daiml istHeorfelnitéocplihipicalagvabaad ohhehll PRdtosetd dideal |y

wound on the photosensitive resin surface in the circunference direction
to perform adsim nairfaceaninovthy ebroumfeappceldigelttddroftd MeraRdn i s
renoved to obtain a seam ess infrared sensitive |ayer
a lamination and only an overlapping portion of the
seam is removed to obtain a seamless infrared sensitive
layer.
7. The process according to Claim 5 or 6, which
comprises a step of treating the photosensitive resin
surface with a solvent having a solubility to the
photosensitive resin between the step of polishing with
a grinder and the step of providing the infrared
sensitive layer.
8. The process according to Claim 5 or 6, which
comprises a step of heating at a temperature not lower
than a softening point of the photosensitive resin
between the step of polishing with a grinder and the
step of providing the infrared sensitive layer,
9, The coating liquid according to Claim 1 or 2,
wherein the ester solvent represented by the general
formula (A) is selected from the group consisting of
heptyl acetate, 2-ethylhexyl acetate, 3,5, 5-
trimethylhexyl acetate, heptyl propionate, 2-ethylhexyl

propionate, cyclohexyl acetate, ethylcyclohexyl

acetate, t-butylcyclohexyl acetate, cyclohexyl




7. The process according to Caim5 or 6, which conprises a step of
treating the photosensitive resin surface with a solvent BeW{@&ha2007
solubility to the photosensitive resin between the step of polishing with
a grinder and the step of providing the infrared sensitive |layer. 8. The
process according to Caim5 or 6, whi cif conprises a step of heating at a

t enper at ure not Iovxll_tlar thﬁn a ;ﬂoftegi g pgi nt ﬁ]:j t he phot osenzsi tive resin
beteen he ST 01 AERGYA LGPy et e o ding e
:/\Eergiﬁ t he zis}iéenrﬁs%tfawvg%fa‘?%%%ggéngéﬂeggofﬁ u?jéﬂ'eraﬁetafttﬁ%nj_a (A) is ’

I d f .S} f ~h I . 2aethyl h I
rcetate. 3 sHSUR BT RES1onRE, SRR px ST R ATNA (U Texy
pr opi onatee, %ﬂéﬂy%agﬂzfaﬁﬁégg%k§§fgéexeéea?xxLgueggkgﬁ%yf- iyl onexyl

acetate, cyclohexyl 29 Marc pr opi onat ace enzyl
propionate, 2r-HRRIMIRItY] SCetREE ard "BL 19X YREE Bk yBORLR yaTet hoxybut yl
propi onate, 3-nethoxy- S%t hyl butyl acet gt e, 2- buygxyet @Pugtgelt ate,

2- but oxybut ylacaeettat.e, 4-but oxybutyl acetate and 4-(4'-net oxybut oxy) butyl
acet at e.




