0 RELEASI NG SHEET [ 0001] BACKGROUND OF THE | NVENTI ON
1. Field of the Invention The present invention relates
to a releasing sheet. Mrre particularly it pertains to
a rel easing sheet which is non-silicone based, is
favorable in releasability froma tacky adhesi ve agent
| ayer, brings about excellent adhesiveness between a
rel easi ng agent |ayer and a substrate, and is suitably
enpl oyed for the pur RBEBASINGssHE® T er ni ng preci sion
el ectroni c -machi nery/ equi pnent. [0002] 2. Description
of the Related Arts In recent years, a tacky adhesive
[§B§ﬁ has been enployed in a variety of stages and

ens for the production processes of precision

BA@K@RWB @ﬁ;ﬁ@é@@@ﬁpnt such as ceramc
and sem conduct or
1. pﬁmm@tln\,&@g&g] Since in the case of the
above-nentioned tacky adhesive sheet which is used in

pr THe piréesent piversisaslatbs po ecelensing sheet. More particularly it
el ect roni ¢c- machi nery/ equi prment there i.s g fear, that a
pe@ms@gmeﬂwm shaek yhaehssnapssironsshased elst @V@qablqmom c

relfabiiy droma Ghk> aBResiFnageTt ot e PERES oar bty
ad}té%gfaieggﬁ fvpt?ernea ﬁgl@aéiﬁgqgm 19 E‘Péﬁaﬁsﬁﬁ Tiitd mrﬂ@?ﬁmg

esl ves, tanc tacky adhesives o

emPIdy)éHlfﬁr ﬂfbﬁﬁxrp@@ég/ﬁsis@rcoh@ﬁmgopjemmi hane base and the
The tacky adhesive sheet Is lamnated with a

electgbwissnachishadequwpmentsi ng a substrate and a rel easing
[ Eﬁﬂ | ayer | ocated thereon for the purpose of
ﬁ ecting the tacky adhesive agent layer until the

92 ]E)bg‘gﬁquonuoﬁ y useghAIé\st silicone based rel easing agent

equent he rel easi ng agent |ayer for
t hin i‘&bﬁﬂ?ém & hedly sdhdsie sheet Nes Besmedaploped poa&ariety of

use are concerned. 1
stages and systems for the production processes of precision
electronic-machinery/equipment such as ceramic capacitors, hard disc drives and
semiconductor equipment.

[0003]

Since in the case of the above-mentioned tacky adhesive sheet which is used
in production processes of precision electronic-machinery/equipment, there is a fear
that a silicone based tacky adhesive gives rise to electronic part troubles due to
silicone compounds having a low molecular weight contained in the aforesaid tacky
adhesive, there are used in general, non-silicone based tacky adhesives, for
instance, tacky adhesives of acrylic base, polyester base, polyurethane base and the
like.

The tacky adhesive sheet is laminated with a releasing sheet compnsing a
substrate and a releasing agent layer located thereon for the purpose of protecting
the tacky adhesive agent layer until the time of use.

[0004]
A silicone based releasing agent is frequently used in the releasing agent

layer for the releasing sheet so far as the general purposes of use are concerned.
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However in the case where use is nmade of the silicone
based rel easing agent for the above-nentioned purposes
of use, there is a fear that silicone conpounds having
a | ow nol ecul ar wei ght contained in the aforesaid
rel easing agent mgrate to a tacky adhesive agent
| ayer and resides therein, thereby causing electronic
part troubles as is the case with the silicone based
t Ao R &P 'tlY@cas@%?ér@ hi3ghy nﬁﬂe@ff iRaBlichte FREA reRasing agent
enpl oy an al kyd based resin which is known as a
fornthe-sbhiok & tgigidnededirpedesaf ung, thgenis { fear thatsilemne, congloands
to Japanese Patent_ Application Laid-Open No. 496851
hamwa f@m@e@?@qwaghacmagxedcmanhﬁ agoregqud rekessangragent migrate

to E g%}(_y i as?;‘geeagerge d%r%gl%%@ eqzrggr% %Eg{geﬁ?%%{}%g%ie?ectmmc part

rt e resins
e dE S Sotelp iR BB ai S B R h b e T e
thacERI8as ) A8 AMBHL RehNESH AnbRE ah AUPEPav&l f&ﬁmwhmh is
| ayer and a releasing agent layér is too strong t
knpwal asof fion Biicony based rebenshag hgattHfor. mét@ﬁeﬁ]refeswmmm
THE I NVENTION It is an object of the present |nvent| on
Patasighnslication Last Qs o SHISEH NGBRIS Sheia 4ol ol oprrgan alky)

based, d.in whic easi n _
basibcin fibinebmce. rareuLaAneS) CoFH PR ROn et eRsa No.
¥s excellent in tine-lapse releasing
242?%E?¢%%%%aqg%e3| veness to a substrate. [0007]
[Qobsl obj ect of the present invention will becone
obvious fromthe text of the cification hereinafter
di Nsivestdelesp @@@&} caderof gsoer an;ooé)tbmresugs ﬁ]m@s cited, there i 1s brought

above- ntl .on I Nt ensj ve ext enS esearc
bR PFSCR GabRb e SRE DPLP U ) & HEKY AARERFE hgent layer

I
AR s e i o SO
rel easing agent layer is installed on a substrate by

applﬁlng a coating of areleasing agent liquid
|n|ng 1, 4- pol ybut adi ene and an anti oxi dant onto a

: ugh a nmethod in which an 2 0

It is an object of the present invention to provide a releasing sheet which is

non-silicone based, and in which a releasing agent layer brings about excellent
releasability from a tacky adhesive agent layer, and is excellent in time-lapse
releasing stability and adhesiveness to a substrate.

[0007]

Other object of the present invention will become obvious from the text of the
specification hereinafter disclosed.

[0008]

In order to achieve the above-mentioned objects, intensive extensive research
and investigation were accumulated by the present inventors. As a result, it has
been discovered that the objects can be achieved through a method in which a
releasing agent layer is installed on a substrate by applying a coating of a releasing
agent liquid containing 1,4-polybutadiene and an antioxidant onto a substrate, and

irradiating the coating with ultraviolet ray, or through a method in which an
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under coat | ayer conposed of an elastic body and the

above-nentioned rel easing agent |ayer are

consecutively installed on a substrate . The present

i nvention has been acconplished by the foregoing

findings and information. That is to say, the present

i nvention provides the followng. [00091 1. A

rel easi ng sheet conprising a substrate and a rel easing
undgemnht laae composdd ofsan ¢lasti@bddydaind tlooaidvegméntidoned releasing

substrate with a rel easing agent_liquid containing 1,
agemt lagey are comisesiivelinstallgd oog isubstrateankhe presentamvaption has

b S ke B o S 4Rtk P 5p s, e
ped Sl el RS SRIARL vhor el 0 an |y adiaton

BodbE rel easing sheet as set forth in the preceding
item 1l wherein the content of the antioxidant is 0.1
1. Agelbasipgrsheebgomprighg doadatradmand @ neteasmgagend layer vaiich is
1, 4- pol yhut adi ene; 4. The releasing sheet as set

h
in;taﬁedlby ROABRE Hrectuhwtinge Malne relgpengiageR hiqwigpoptgning 1, 4-
pof 0L 8% bl S SRRLAE, b e R B o .
uhgﬁ‘g/eglrertghfgﬁmgt ﬁﬁe@%ﬁ‘a?g?é#ﬁ'c“ge ‘n turn a substrate, an

coa ayer whic ormed thereon and is

2. Tlodeain®thast aglsasforth ipthe @reckding tleans wigeragem irradiation
which is installed on the undercoat |ayer by coating
amayat o the wWitravialet et tp0 mgetm™ i qui d cont ai ni ng

N T i e
R LA TS

1,4-polgbuaidi@te; anount of the ultraviolet ray is 20 to 70
| cn2; 7.The rel easing sheet as set forth in_the

nﬂ .
4. Phrecxelerising sheahas sehiorth i thepreertinpatest 1 whegein the coating

antioxidant is 0.1 tqg.10,pa b i, ght based, on, 100
anihnt ot HyE Trleaiee aeentisnid 3003 191 A ST sapregoath i terms of the
wei AEASbRY cSshegt: as set forth in the preceding item5

erein the coating anpbunt of the rel easi ng agent

5. AirglensingSh@eOdonhPriding ig thr® sekgrees ad undet@abtayel whieh is

wei ght of solid content; 9. The rel easing sheet as set
fo thereen ard by coneniisad of ar flatghedsiandiaweleasing agerddayer
wh%ch 1s installed on the undercoat layer by coating the same with a releasing
agent hiquid containing 1,4-polybutadiene and an antioxidant , and irradiating the
coated releasing agent layer with ultraviolet ray so that the coated layer is cured;
6.The releasing sheet as set forth in the preceding item 5 wherein an irradiation
amount of the ultraviclet ray is 20 to 70 mdJ / cm?
7.The releasing sheet as set forth in the preceding item 5 wherein the content of
the antioxidant is 0.1 to 10 parts by weight based on 100 parts by weight of the
1,4-polybutadiene;
8.The releasing sheet as set forth in the preceding item 5 wherein the coating
amount of the releasing agent Liquid is 0.01 to 1.0 g / m*® expressed in terms of the
weight of solid content;

9. The releasing sheet as set forth in the preceding item 5 whexrein the elastic body
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whi ch constitutes the undercoat |ayer is polyurethane;
10. The rel easing sheet as set forth in the preceding
item5 wherein the elastic body which constitutes the
under coat |ayer has a 100% nodul us of elasticity of at
nost 35 MPa; 11. The rel easing sheet as set forth in
the preceding item5 wherein the coating anount of the
undercoat liquid which is intended to constitute the

whithd@netiaitel N€ndé®olt RSef B ethdffe;expressed in
terms of the weight of solid content. [0010]

10.(EsoRIRELGEN\:IGRt aEctHaEERRED pERGODI MENTS Whermltbaslasgc body
sheet accor 0 the present inventio oncern
whigh gongtitytep gh@uﬂée@ﬁ@tekayebhﬁ adOHe %Oéwlg@i sfaétlaﬁm Ogat most
35 L\@%eam ng agent |layer which is installed by coating a
Ltrate with a rel easing agent liquid containing 1,

1 L A5 P00, A 300 AL aing
ambaxeof ihe idedchat dghi @ whitlershihdedae cosstimaté tha@nddicoat layer
turn a substrate, an undercoat |ayer (sonetines
1s (@5 to 1@ ¢ /0’ expressedan ternboofthieayeight ofmeliditoniesitf or ned
thereon and i s conposed of an elastic body and the
foregoing a releasing agent layer (in the case of
[ﬁ%ﬁﬂengU|sh|ngly descrlblng the rel easi ng sheets, the
is referred to as "the first rel easing sheet",
DESTRIFTEONDFETHEPREFERREDEMBEDEIFINTS sheet *) [ 0011]
The substrate 1n the releasing sheet according to the
pr e ntleasingsheemdesrdiog to tpamickentanvyntiomis eacetned witly a
be properly optlonallg sel ected for use from anong.the
relgasing RPRAMFOMPESIRGR 84 %tﬁawl antek BAIPATIRE @ae%sllapfalp@ chis

ins R SR LNt L 8 S BEPE e RbREL RS R T
pol %éﬂéearmiﬂﬁ anfidRRtahat §nﬂ§r11aéfﬂ &d c%ie"d la er mé:?

hermopl astic resin such as pol yethyl ene; ns
ultpohyles tayr ssthadt the lper yeturedeasd b eebphmga;ﬂmbecomprising in turn a
pol ybutyl ene terephthalate and pol yethyl ene
subshxsite e updercpat L@gebésoww%ﬁfw% %ha%@aﬁﬂﬂ bastvdayexthwhich

is (38R R hofEn LIRS PARD GiesPr Bl irSicbdlioentt B Bieaging 7 pploasine
agéﬁqairérﬁr{‘ﬁi@gas‘élﬁaf Al tirRAchir ?ﬁﬁs&hﬁﬁgﬁi? ;(ti%a&&glsheets the

foregoing. 4 The thickness of the su
forner ispefeirbd ¢cakbb VtHel fiist eeleasing shedtdraatal the latter as “the second
releasing sheet”)

[0011]

The substrate in the releasing sheet according to the present invention is not
specifically limited, but may be properly optionally selected for use from among the
well known substrates and is exemplified by paper substrates such as glassine
paper, coated paper, cast coated paper and dust free paper; laminated paper in
which the paper substrate is laminated with thermoplastic resin such as
polyethylene; films of polyester such as polyethylene terephthalate, polybutylene
terephthalate and polyethylene naphthalate; films of polyolefin such as
polypropylene and polymethylpentene; plastics films such as polycarbonate film
and cellulose acetate based film; and laminated sheets each containing any of the

foregoing.



in the range of usually 10 to 150 }cm [0012] 1In the
case where a plastic filmis used as the substrate, it
i s possible when desired, to subject the sane to a
physi cal or chem cal surface treatnent such as

oxi dati on nethod, unevenly patterning nethod on the
side where the releasing agent |layer is installed for
t he purpose of enhanci ng the adhesi veness between the

plastic filmand the rel easing agent |ayer, The _ .

abo&geﬁ@r@{kpé the SHESF B, HBAHLE NALED ely hmeigd, s greferably
._ilpstance.. b r.o di scharge treatnent, chrom c acid
mttﬂ%ﬁmean,ug’ﬁgﬁéattpgﬁpr%‘ﬁt, hot air treatnent and

/ ultraviolet ray irradiation treatnment. The
unevenly patterning nethod is exenplified, for

I Nhahe ease Wie 5 phub idstis sedh e sulRiRad, i@ isipseiblenthen
treat ment nethod. The surface treatnent nethod, which

desizedrtopabjegt tpe saonatd g physieslt edhemicacortiaa dreafinent sheh as
t f th bstr at i I f bl .
oAt BHEYRME DAHEHYPHSCLBEN A (e SR eRe herrelPaging
f t d ility. A j t | b
B e PR s B Dby
plAst Rl ahdehé ?ﬂgésﬁiég ggé&%&eﬁ. TR ol S heniRM A Wddation method

constituting t sing agent |layer i1n the releasing

is shanplified; doxtindtarice, by & copnashsthargy arettmeni, shidrmic acid
conposed only of 1, 4-bond except for 1, 2-bond which
tréasmentflame reatmenhapt air fraatnpenteanst ogope{wiiravaelet B3y, | n

I THEHOOM it skl .
by Y018 18R &0 hefH A %-Hi‘éoq]'ﬂént%@aﬁlﬁﬁﬁ ln?etf:l.[)ﬂ.of“lg(l sutfice
t I nvention, the releasing agent liquidis

e present
trdatfiend aicthed, which 18propely dptiocthalll selestdohesceidansabtih the
anti oxi dants, which are not specifically limted,

typof thessubstrate is hanallyr prefesiablyka oamans wesrhazgetrephipeyHiren the
base, .organosul fur,. base. and . hi ndered phenol base.
porrdd? ew %ﬁ@@ﬁfﬂpg elechabepespbihity Aoy H%%an%ﬂﬂ alsp he

ap Hga élte?d..base antioxidant 5 include those containing
osphite’in the chem cal structure fornmula such as

[0013]

The 1, 4-polybutadiene to be used in the releasing agent hiquad intended for
constituting the releasing agent layer in the releasing sheet according to the
present invention is that composed only of 1, 4-bond except for 1, 2-bond which is
inevitably formed at the time of polymerization. In addition, the 1, 4-polybutadiene
may be either cis configuration or trans configuration, and those each having an
optional cis content are usable.

[0014]

In the present invention, the releasing agent liquid is incorporated with an
antioxidant.

Examples of usable antioxidants, which are not specifically limited, include
those that are well known such as of phosphite base, organosulfur base and
hindered phenol base.

[0015]
Specific examples of the commercially available phosphite-base antioxidant
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(trade nanes) Irgafos 38, Irgafos P-EPQ and Irgafos 126
(each manufactured by G ba Specialty Chem cal s);

Sum lizer TNP, Sumlizer TPP-P and Sumlizer P- 16
(each manufactured by SUM TOMO CHEM CAL Co., Ltd.);
Adekast ab PEP-4C, Adekastab PEP-8, Adekastab 11C,
Adekast ab PEP- 36, Adekastab HP-11, Adekastab 260,
Adekast ab 522A, Adekastab 329K, Adekastab 1500,

inAd8k fRdR k%oﬁ:tamﬁ%id?ﬂﬁ)ﬁﬁe 13 5}% ckféiﬁiéﬁﬁgt@{?ctﬁgé ﬁ)rﬁﬁﬁﬁ @uch as

manuf actured b D.) and the lik

(trbﬂ@ ia@}nethg@fdslSS érmqml E@RQ ahlfidrgﬂmﬂe?@[ edndhym&n&fdoﬂb&ed by
Cb %gnosul fur-base anti oxi dant include those containin
1bdy

etipldy Gheminalsyfamidiaer TNR, SuunbzeroTEﬁPaanckﬁunuhaer
eabapprulighurady S aMBIMO G EN R (e Adries ,%prp-m,
AT IP Fo AN ST e TP pRTOL AR Lol

A(ﬁ‘kastalbt%o) Ad@ﬂ&fhﬁﬁ %QQAA@d@ﬁaétQE‘BE@KCAHé]@ﬁto lﬁlﬁf\lﬂdekastab C,
CO., LTD.) and the those, Sumii'zer
AdEIRaEtabt I%tA, IAﬂ.ekaﬁiabmmt(lmm}I mlannﬂctmeldslz(ySASAHI DENKA CO.,
Iaurylth )propi onate) is particularly preferable.
LTIbbang theshkei fi ¢ exanpl es of the commercial ly avail abl e
E) ﬁ[d)ﬁred phenol - base anti oxi dant include those
OAbhi ni ng 2, 6-al kyl phenol in the chem cal structure

|7 oot e e Rl e B 0T AMle Yo BT NsE e,
ankiogRex i1d8de thdsgaoataildgAhidetianientht3Bemicdl sgarnire formula

1425, Irganox 3114, Irganox 1520, Irganox 1135, |rganox
sugh as (tradtgaames)—hganmsl’ (BORET. anthirzanex PSSOZFL Grash

mafiertired bERSBe SPeciy g %M%Wf M SesndlZer TP-D,
S TR oM o S R FRMAZSENTIONS CHEMICAL

Col, T6d)f Adékuseab BY-ASAM arkdENEOréd by ASAP) DENKA 09 | LRP.) and the
[0018] Any of the above-cited antioxi dant na be used
like| Ghthase, gnnnluﬁmTi%rD chataist Pﬁntaersdtba@il't@melﬂeéw

The rmunt ereof e used in the case of

Lt capionats e BRF URUE Dreerer or ol v at | eaat 0 1
@@r by wei ght based on 100 parts by 6 wei ght of the
Z}-?ool ybut adiene in terns of solid content fromthe

st aBge@hobx&hples of the commercially available hindered phenol-base
antioxidant include those containing 2, 6-alkylphenol in the chemical structure
formula such as (trade names) Irganox 245, Irganox 259, Irganox 565, Irganox
1010, Irganox 1035, Irganox 1076, Irganox 1098, Irganox 1222, Irganox 1330,
Irganox 1425, Irganox 3114, Irganox 1520, Irganox 1135, Irganox 1141, Irganox HP
2251 (each manufactured by Ciba Specialty Chemicals); Sumilizer BHT, Sumilizer
MDP-S, Sumilizer GA-80, Sumilizer BBM-S, Sumilizer WX-R, Sumilizer GM,
Sumilizer GS (each manufactured by SUMITOMO CHEMICAL Co., Ltd.);
Adekastab AO-30 (manufactured by ASAHI DENKA CO., LTD.) and the like.

[0018]

Any of the above-cited antioxidant may be used alone or in combination with

at least one other species. The amount thereof to be used in the case of the first

releasing sheet is preferably at least 0.1 part by weight based on 100 parts by

6



suppressing hard releasability due to deterioration in

the 1, 4-polybutadiene , and is preferably at nost 15

parts by wei ght based on 100 parts by wei ght of the 1,

4-pol ybutadiene in ternms of solid content fromthe

aspect of sufficiently maintaining adhesiveness

between the rel easing agent and the substrate of the

rel easing sheet. That is to say, the anount thereof to
webghtiefdbie il st-pelybetastiéne inrterme of senperndéntOiramt the Samdpraist of

by wei g ased 0Q parts by wei ght of_ the
suupﬁ?@ﬁly&haaaurek@sgbﬂlt e tofetegprahano Bt 1. 4@911]’1?%6%6&9&, and

is pidderably 5 RESL TR nftis P Rh RGN 10 BT PTG e 1
4-ﬂ0?ﬁ§£ta@1elue§ﬁ rtETrQ% o &l ton Bt SR Thd QQpeo’E Bf LmR¥nis g ht

utadiene In terns of solid content

mélhmﬁmfgeadlﬁdsmléss bétweknsHp @él@é@hgglgbﬂt gnd eheadalordte b the
due to deterioration in the 1, - olzbutadiene, and is

relpashgrShbély Thaat nott sayoth@eameun:twhﬁeecé e b asediisopref@ably in the
by wei ght, of t

ra%gﬁ ﬁ)ffﬁoé mlérmar?srhwmgt Q@ﬁ%dc?n bw Bgﬁ? 'wgﬂgﬁh 9‘1 el ©

iyni_n glween t he rel easi ng agent

glenﬁﬂ%??g%gy%@%ﬁﬁ?n% el easi ng sheet. That is to
sayont e ARPMRANd NBE @a{oun oP Bhe/&8i5lo:H an PloSfethisdl v thB case of
the range of 0.1 ‘to 10 parts by wei ght based on 10

th@sedondlryleasingheheef is firbferably/tjedsy I0ul paitdryeweight basn;i af 100
solid content. [00191 The rel easing a%dnt i UI din
payfsikyrweight of the bhdpelybwiddiane ntaemsa af 5 nt fzem the

N N e A S
}ﬁ%@ﬂeneoén&'ieplfe&"%bm %e FROW vt MY sed BACINO parts

aving favorable solubi'lity int bl endi ng conponents.
by Weglsiodfithietl, depdbgbutadidnicnn térinss afaod dicon tong fipdm the dspmet of
t ol uene, xylene, nethanol, ethanqgl, isobutanol,
suﬁ"lcmntbhmmnfa@@ns hegwengas hetwoen e xleasgiagent and the

s SRR e e e ARV PR B
preREdIFn thOPANe of U EIPLI@PAMSs b RFeip R BARH S AMEMYrtd b we@ght of

I's prepared so that the solid” concentration i's made t
thée, 4-polyhatidiegemwierthsoftsolid béntent.wei ght usi ng any of
&JB above-cited solvent for the sake of conveni ence of
]ng The coati ng of the rel easing agent liquid on

ol A s P i bR ot RGobind, (i defifpadant

anﬁ%&xr othdr Bsthponent to be blended at need is dissolved in an organic solvent.

Such organic solvent may be selected for use from among well known
solvents each having favorable solubility in the blending components.

The solvent to be used in this case is exemplified by toluene, xylene, methanol,
ethanol, isobutanol, n-butanol, acetone, methyl ethyl ketone and tetrahydrofuran.
Any of the above-cited solvent may be used alone or in combination with at least
one other species.

[0020]

Preferably, the releasing agent liquid is prepared so that the solid

concentration is made to be in the range of 0.5 to 15% by weight using any of the

above-cited solvent for the sake of convenience of coating.
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by well known conventional nethod such as bar coat
met hod, reverse roll coat nethod, knife coat nethod,
roll knife coat nethod, gravure coat nethod, air doctor
coat nethod and doctor bl ade coat nethod. [0021] The
coating anount of the releasing agent liquid in the
case of the first releasing sheet is preferably at
least 0.01 g/ n2 in terns of the weight of solid
coffherntoatiag of kiee paleaisg agéntdhfidd ohribe sabssstar(yhe first releasing
rel easi ng power (easy releasability), and is preferabl

shegt ) s on theplaptic hoplyilayerdthessespnd neleagingisheet? canbedarried out

copntent for the. r e, of .preventin ocki ng betyeen
by el Ftvh ot iselat eyt Sughirs b Cop e thed. seHerse Foll Goat
t e f r ' ' .
meHpE Koo ndehEa WA GaP HER o M AR B, gir doctor
codthfethRaldNDdatBkade todtiRethdtieasi ng agent liquid in the
case of the first releasing sheet is in the range of

[602iferably 0.01 to 1.5 g | nR2, particularly preferably
0.02 to 0-2 g/ n2. On the other hand, the coatin
éggﬁrst

andietcoating panqunted sheteleasing agenfiaud in thecasead
ot SRR BRSPSl e b o S
cofthERTINE puaph I BELiBEESTABL G SRRASRE GoRTach R hsab ity

andl & pRefofablinat wRisoNG Ofms i tedtmsiibe Meidhirof kbld Potteas for the
of preventing blocking bet ween t he rel easi ng agent
e

putroseof prewentagrblocking betweea theireleasing dgent ldyer eadawmer fage of

thSh e_ttw\égifch!rm lﬁ(;lggltgi‘ii{‘}?wff h eag?pwgttager. teag toiltﬂ%gtfatjmeof

kedFhE PR FISBY, che Ottt LihohiPolMRTeRashilt RAERAA in the case
of the(ii@t feldRsinpahbétCigiathy r@ig@f(ﬂ'b@éﬂemlﬂ¥ 0D1® D52 /gn?, NP.

[0022] The releasing agent |ayer is formed by a method
pavtidudarly preferaldy OA}to).Bg /an® coati ng of the rel easing

agent .liquid to,the above-nentioped substrate he ...
fi 1% the oipgr band, thecophing amoynt g ﬁya%?i%a}sa%aw(tﬁmﬁmthe
t j i t Y, 2l
case A EHE SN Fef SR fbebliofiteralibAUOI0e D01 B HifiGem of the
weitthtof e6lild Soriten - forrth plieposke € Bbiainiaginie y telehdiig power (easy
ag

ultraviolet ray to crosslink the pol ybutadi ene, and _
releagabalgtyd Fan dsmaefesablyratnost d1 g é mign deams of theeweight of solid

T ATEYEE ML, O G0 TR ET .
an8%b3 £080} ffe {Hratd @R qmﬁsﬂﬁtsﬁbemﬂlcﬂemay contact with each
other at a time of keeping. That is to say, the coating amount of the releasing agent
liquid in the case of the second releasing sheet is preferably in the range of 0.01 to
1.0 g/ m? particularly preferably 0.02 to 0.2 g/ m2.

[0022]

The releasing agent layer is formed by a method which comprises applying a
coating of the releasing agent liquid to the above-mentioned substrate (the first
releasing sheet ) or to the elastic body layer (the second releasing sheet), heating to
dry the coated layer at a temperature of about 40 to 160°C for 30 seconds to 1
minute, then irradiating it with ultraviolet ray to crosslink the polybutadiene, and

curing the same to form a releasing agent layer.
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| anp and non-el ectrode ultraviolet |anp. O these, the
non-el ectrode ultraviolet lanp is optinmmfromthe

vi ewpoi nt of curability of the pol ybutadi ene. [00231

The irradiation anount of ultraviolet ray in the case

of the first releasing sheet is preferably at [east |

m}] / cm fromthe standpoint of assuring high

adhesi veness betvveen the rel easi ng agent and the
subdsahie altzaviples lampe aze ayritdhdefrom armnwlspweﬂémtwrylamps

ufR B Laeth PFossy DTN 1EHE. AL Jagun P hhar o halide
laﬁ@%ﬁi @E’cﬁ%d@%ﬁﬂlgpb@{? Fﬁ'gesesth o ecﬁ&fe ult}raviolet

I‘ati on anou ray in case o
lafpgs opfiffum TRl e Oﬁ\ﬁﬂ)ﬁﬁt oﬂcﬁrélﬁhi)h@f t'h%%?ylﬁftadlene
referably 1 to 50 mJ em, particularly " preferably 2
F 285 m) / cm. Onthe other hand, the irradiation
ampunt of ultraviolet ray 'in the case of the second

r eﬂé‘s&xrﬁfyhaﬁe@tan;@nmoéﬂhtraﬁplet any lfgﬁﬁ capg ofrthy ﬁbtaﬂre}era@mg
h
shielos PuPtE R st A T i el s SaPaP O TOR BB EEn

S OB 0 Y 0 e

anidak @asfePabl AGE Aosk 3P aiJ ADK* ﬁhﬁl tacitindpsinesf é(s%uilﬁl%rﬁasy
| ayer. That is to say, the irradiation anount of

re]@lasalahtsob@nmeayhe melehamgmgat bivet haddbe takyrasheasieragent layer.
h th 20 t 70 mJ /
THAL b3S R aé?%%w o Bliganplel Faivthe s 84 therhest
ref8h 833!kt ln HES efthb R B S B’ pAMIRNARP
m)r e e vy

e carrle |ent add ng a

préﬂéﬁ;ﬂﬂ angl 45 ﬁlgr/chg the rel easing agent |iquid- Specific
exanpl es of the photosensitizer inparting favorable

r es@nll the oiher hand, treamediatiok etronas ofulttavaglet ray in the case of the
Sec I A5 RS St &3eath SThEOH PFEFEB She Standpoint of
w55 B BB L E (IO Bt o e

relRASingshaet) anldds géefafamsaht ﬁldsomommﬁ@nsﬁ@hl #% standpoint of
met hyant hr aqui none. [00251 9 The tacky adhesive to be
assipphg edsi mleasabrlﬁvé:aswe@ teereleasoupaghmidayar artdethe tacky
| S. not eci fjcall

rgg%g gutggp %gg]tblt 13 yt)ysay, the n:radlatlon Zmloluxrlnt E)ie Sltravmlet rgy in the

case of the second releasing sheet is in the range of preferably 20 to 70 mdJ / cm?,
particularly preferably 22 to 66 mdJ / cm?.
[0024]

The crosshinking through the ultraviolet ray irradiation can be carried out
more efficiently by adding a photosensitizer to the releasing agent liquid. Specific
examples of the photosensitizer imparting favorable results include aromatic
ketones such as benzophenones, P, P’ —~dimethoxybenzophenone, P, P’
—dichlorobenzophenone, P, P’ —dimethylbenzophenone, acetophenones and
acetonaphthone, while there are usable aromatic aldehydes such as
terephthalaldehyde and quinone based aromatic compounds such as
methyanthraquinone. '

[0025]



sel ected for use frompreviously well known tacky
adhesi ves such as of acrylic base, polyester base and
pol yur et hane base. [0026] As materials intended for
formng the elastic body layer in the second releasing
sheet according to the present invention, there are
usabl e such elastic body fornmed fromsuch nmaterials as
natural resin exenplified by natural rubber; synthetic

r esihestagkpe aghediveth by applisdirocthieaeleasiagestheptaicording to the
Pt oS5 Sh o DR e R e By
s B AR IR 5o VBB B 25 S B b
po@%{%ﬁ#%?%gr@ﬁﬁn@%@féﬁy c resin such as pol yurethane

ol yur et hane el astoner is
[ooeker abl e by reason of their having solvent
resi stance (insoluble) and excellent rubber elasticit
| n Axitiatérpals ifteoded fier fappeng thefelastsubddydapersip the secon
el easability, the elastic body has.a 100% ulug af .
relepging; sgieeya@prtbpgﬁ% f%vsﬁss{lt mysption, thege a{faﬁlftn%f)i%ﬁ%ﬁﬁ %astm
r ef er at 30 : d..Th . ' .
boffg St @ty Rty B pry AL oin SRS by naliie) gybber
sygtlﬂalﬁcqresiha@_e%hﬁh]ﬁ%ﬂ%y‘ifolﬂi%tlﬂﬁfb%s‘éﬂ&@ﬁn?@th?[étr%g&dhﬁ acetate

I ssolved in an organic 'solvent, and drying
copalginen andiylydsfin based wsin aadEyatlsdticnebbet suchndsaoictyreng /
solvent resjstance _and _adhesiveness to the substrate

buggdigne base. shlaroprenadiase.ihovykbaser etbwianedpranyipnediasermgd acrylic
vof AL SERERA SR SRRt SRR fstomer
an?A9h¥&ifed plafyureﬂla&%qgaswﬂn@? id ple¥eraBle BifeaSbR ot tHeiPRMVing

conponents.” Such sol vents, Ich are’cited by the sane
sokeht egistahba insakubld) eaid exexldentl iubbedelastitiey. ng usabl e

for the releasing agent |iquid, may be used al one or in
coripiansitiom frpmthe pspech of assvaing easy releasalabty, the elgptic body

hagy | 67R e s sk TR ek R BR AP el
pr%@r,}}g%ﬁyndﬁiggmg‘si ng any of the above-cited sol vent
or the sake of conveni ence of coating. The coating of

lde@7hindercoat liquid to the 10 substrate can be carried
out by any of previous well known coating nethqds as i

S.. .
t helhexelastis bedy Jlagernean ke formed yeapnleng asoafng 9k pndercoat liquid

in lvd*}ﬂgﬁ ghy of the above-cited materials is dissolved in an organic solvent, and
drying the coating. Moreover it is possible at need to enhance its solvent resistance
and adhesiveness to the substrate by ultraviolet irradiation after coating and
drying. The organic solvent to be used in this case may be properly optionally
selected for use from well known solvents having good solubility for the elastic body
components. Such solvents, which are cited by the same solvents that have been
exemplified as being usable for the releasing agent liquid, may be used alone or in
combination with at least one other species.
[0028]

Preferably the undercoat liquid is prepared so that the solid concentration 1s
made to be in the range of 0.5 to 15% by weight using any of the above-cited solvent
for the sake of convenience of coating. The coating of the undercoat liquid to the

10



[00291 The elastic body layer is fornmed by applying a
coating of the undercoat liquid to the substrate,
heating to dry it at a tenperature of about 40 to 160C
for 30 seconds to 2 minutes. The coating anount of the
undercoat liquid is preferably at least 0.05 g/ n2 in
terns of the weight of solid content for the purpose of
assuring the time-lapse stability which is a working

sudistade cambe tarmiddeou trint :aiy aﬁpmmwfs weliekh awre coatargimieshods as is
prefera at rmst 10 in terrrs of the weight of
hegape wa %i'@rﬁ bovgidesered g agend et i ng bl ocki ng
IE‘?ZSﬂt the same time economcally efficiently carrying

the coating work. That is to say, the coati ng

o g SALMB SO 8 2350l o

to&hé shﬁs&aﬂa hesfing t@dgummrd téhﬁﬁar&ﬁﬁe\bﬁﬁktbx&gi(ﬁlfof BIC Qﬁ)r 30
the present invention, the releasing sheet accordi ng

secandsdi® rmasetes. | nventi on brings about a rel easi ng power
as logw as at nost 1000 mN/ 25 mm_and alsQ is

exceélhespating ameunteofithp yaderratbnwg is pagferahly aglrast 0.05 g /m*
RS oL RSP DR oot 5245t of el oo
stHF iR %ﬁ&hg bfqdﬁ@{oaf ¢4 ﬁaﬁaﬁbﬁ%ﬁl’l?ﬁ er, ?md 18

ronl C equ as noun

pﬁﬁﬁﬁblﬂﬁl B0 g | fneﬁﬁi té19his @ff ﬂH@t\ﬁéigh\t 6f Sotid coRfnd f@nﬂle purpose
assenbly of magnetic recorder (hard disc drive= HDD)

Oﬁmermnngelxleckmg@#da?\xh:essemfaﬁmgfnmmmaﬂh effiaently cpoying out
thgH Gt PG oGk pLiet Fte By, the Gawine pﬁ%ﬁﬁﬁfﬁu@mr&%coamm is in
e D L T

\IﬁlsﬁlihrﬁQﬂWth‘éh@bﬂhn@ QEBEt df tﬁbtprte&@mhﬁv&mdzp Rhé B@lreﬁ!ﬂﬂg sheet
[0031] Exanple 1 One hundred parts by weight of cis 1,

acteypbhy Hmt}mbmami(maamlﬁm bnngsl abyutlSreledSimppowatt anlowngdeat most
t he trade name JER BR- containing cis |, 4 bond

Q-Slf,b/gnlé mn}sarm RIS @meﬂam gmq Bareskapse (rﬁ%?aélﬁlgcﬁtagﬂﬁy and
S 11 .
oeptinalor B S el Moy 10ER ibribEi S GrdRERe Laminate

wfllﬁ(h)ﬁ@%lrémmtﬁ% &litablydtded HAMNpFEaRi0HQ A YelaBBA D praditien eMctronic
Yo by wei ght.

machinery/equipment such as mounting of electronic part items for printed wiring

board and assembly of magnetic recorder ¢hard disc drive: HDD) without exerting
adverse influence on the items upon application to the field of packaging for the
electronic part items.

[0030)

In what follows, the present invention will be described in more detail with
reference to comparative examples and working examples, which however shall
never himit the invention thereto.

[0031]
Example 1

One hundred parts by weight of cis 1, 4-polybutadiene (manufactured by JSR
Corporation under the trade name JSR BR-10, containing cis I, 4 bond of 95%) and
1 part by weight of antioxidant (manufactured by Ciba Specialty Chemicals under
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The rel easing agent liquid thus prepared was applied as
a coating to a surface of a polyethyl ene
tereplithalate (PET) filmwth a thickness of 38 Am
(manuf actured by MISUBI SH POLYESTER CORPORATI ON under
the trade name T 100 -38) 'in a coating anmount (weight
of solid content) of 0. 1 g/ in" by the use of a Mer
bar # 4, and thereafter the resultant coated |ayer was
tHeahad nainel#95fox f—IT*22§? REEONHReH itk YolhiBfe 8*PRepare a releasing
Subsequent| y“the coated | ayer was 1rradi ated Wltp
agéritrlegtiid havingey sélid corpatratbn af ROI% by ereighter type
ultraviolet ray irradiation apparatus equipped with a
f us iThe re}eaemmenahqngi Unes [apared/ wahap amhal eoaﬁm@to a

UG Bl HHL G
AR B SRS A RO e
RTINS AT e

ofieMyerdar i 4,isedheceifipouhd r@@ﬂtaentcoaﬂélﬂelayaswhs Reated at 100T
given in Tabl e 1. [00321 Measurenents and eval uations

forf30r ssicends wybyithesgte and adhesi veness to the

D TR R R L.
Ao el ot Y

I-Firzﬂ@e Bhvinpeor el 7MW MNen A lundea tha\esh ditién ePiRon0bydraflocity

and the tacky adhesive agent side of an acrylic tacky

beinigetl me' miape (ularavidist ragtierdibation amoupeoH2 enk/ cm?), and cured
terephthal at e, (P T) filmWth a_thi ckness of 38 Am

tq prapara aceleasingshesheqypped wathy thegelengmg agead layese

tra ror _E20.# 50 tack adhgsi v

b, ﬁ%bS%quyﬁnLﬂé’ PRt et pildhal ket P Sugn

aBREROERSE Q@thé»'ﬁﬂ%"trattg BatH 80the@ERt AN Deldddirty ﬁ%‘t a8 %vell as
anount (weight of solid content) of 24 g in' wer e

sihigpes compaatt ontbni. Ahengsilos Ard fieers ud@®ablertt. o ¢ ont act
\C/rth each other, and were stuck down to each other by
A 2]em procatlon with a 2 kg roller. The resultant

¢ ho MG RERE 4T §ab R G el o Hr e B Rrg i Ehess to the
simuthatielodcR of ﬁ%esﬁﬁgn@rélgﬁssiﬂé SHER tas RSl HBEBicHhe cifdlnd

rel easi ng power (N O nm thereof by the use of a
canten ewead miaekke iyl lhetrﬁaihlodg as described hereunder.
(1) Releasing strength

a) Releasing power in normal state

The releasing agent side of the releasing sheet that was the object of test and
the tacky adhesive agent side of an acrylic tacky adhesive tape { a substrate being
polyethylene terephthalate (PET) film with a thickness of 38 ym ( manufactured by
Toray Industries, Inc. under the trade name Lumirror E20 # 50, white), tacky
adhesive being acrylic tacky adhesive (manufactured by LINTEC Corporation
under the trade name NPL) in a coating amount (weight of solid content) of 24 g /
m*} were superimposed by bringing both the sides into contact with each other,
and were stuck down to each other by one reciprocation with a 2 kg roller. The

resultant specimen was allowed to stand for one or 7 days under the conditions of a
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machi ne (manufactured by ORI ENTEC Co., LTD. under the
trade nane TENSI LON UTM 4-100) under the conditions of
a tenperature of 23 "C and a humdity of 50% by
peeling off the substrate side of the tacky adhesive
tape to the direction of 180 degrees at a velocity of
300 nim/ mnute. b) Rel easing power after aging

accel eration The rel easing sheet that was the object of

télﬁﬁ%rla‘ﬁﬁfe & ﬂ(ﬁv@ ida nhanditl of ?@%ean@ %ﬁg%ﬁﬁg&?ﬁ was né%%z of

condi tions a tenperature of 23V a

e@th feang power mdNBYR0 tnedethetddd by ahdiuke 8ha @hiversal tensile testing
tenperature of 70 'C, thereafter the rel easing agent

neicimefmamdacpired by QREINTECaGd, LEP. nadky thadtrede neme
T T L e R LT T
iy B BRI AR TR S LA by B tape o he

1St . ; . Ky adhes)
e ol Rl e e RIERUE LR AR b P’ Tade
namp) Reldasiiik powaeaftéithgingaeielerabhght of solid

content) of 24 g / m | were superinposed by bringing
bot Fhetrekeasingpshden thatcwas thet obpeat fof et twast dlborwe datodstawed for one

stuck dawn to.each other by one_ reciprqcation Wth a 2
dpy UPQP}’ the conditions, 3 temparpbae il g 3nhs 2BA) typto0zner for one
r 0 ditions erature of; .
ob 3z WgeRt Ririfiobh B £ BobaRR 4 1L FBaRleY g Measing
a?mesieé oL Yl &8RS Mt BAWRhe tAMNy a Bk sf)agkRE LR L BY acrylic
he nethod sane as that in the preceding 1tema).
t4dk@3nthesive thpAd kenbyiratsiseih pslyetiylate térepibthalata (BETY film with
detaching of the releasin er froma substrate

agent la

aiBrckness of; 3 ymo(uaénv@etlgygrbx 2y Industegs.inerenderithe trade
rel easi ng _agent r.. si de, of 1 he el easi heet .t hat
e ThRgef 82D 3000t S8Ry agheSve PRnedr Tt RS ahedve

. basi ¢ o _
&grgiﬁ%feér%i;;%&ﬂ%)] favorab Ic@éor\?ﬁa%‘%]tglﬁlt Re rrrtS)t\I/l glu%dr;égn%‘g% I\g?‘t“)g%h% %05 ting
afrionint $wbight of solil Renevlof 24/d / hor} wieteatipenignjiozed bydringing both
extent from substrate_ w thout any practical problem X

theygideginto con ekt eaghdther, andivesrhistecks dowm @ pach ether by one
R A T L S0, T N
oh® dhP &nl&t 885N itions of a temperature of 23 C and a humidity of 50%, and
a measurement was made of each releasing power (mN / 20 mm) thereof by the
method same as that in the preceding item a).
[0033]
(2) Adhesiveness to substrate

Removal and /or detaching of the releasing agent layer from a substrate were
visibly observed by rub-off method wherein the releasing agent layer side of the
releasing sheet that was the object of test was rubbed with a finger, and
evaluations were made on the basis of the following criteria.

(O :favorable without Removal and /or detaching from substrate

/A Removal and /or detaching to some extent from substrate without any

practical problem
X : poor due to Removal and /or detaching from substrate
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agent layer of the rel easing sheet that was the object
of test by X-ray photoel ectron spectronetry (XAS)
under the follow ng conditions. Measuring instrunent:
ESCA 5600 manufactured by Perkin El ner Japan Co., Ltd.
X-ray source : M standard (15 kV, 400W Takeout angle
45 degrees Measuring tine = 3 mnutes El enent
nmeasured : silicon (Si) and carbon (C), wherein Si
anD(3X Measurearamt @f s@idond compoundimduht i pl yi ng the val ue
of Si / (Si + C by 100 [0034] Exanple 2 The procedure
i n ERangasarémpnt was peadecef the spreepacemponnil eastient irs theereleasing

except that the bl endi ng anount of .the_ant|oxjdant, wa

ageRt 1gxen @érrﬂﬁeaﬁwme@hﬁwé ey of b%ﬁﬁ%gé{syaw@%}ﬁe ectron
f.the 1 [ ... Subsequent |y neasurenents

Sﬁ%?ﬁ"ﬁ%ﬁ%(gPg?éﬁ@é@&ﬁgﬁg?wgﬁapﬂggh S‘adhes!veness to

t he Mehelhill s8Rk ESCA S@tHhhaifacheleday PELEN EBhef Japan
wel | as silicone conmpound content 1 n the same nmanner

Cas Litd. Exanpl e 1. The results are given in Table 1.

[0035] Exanple 3 The procedure in Exanple 1 was
r epdatasisquoce i Mesatandande{163V, 4§0Bheet except that the

Sm |l jzer GS (tr,agg nanme, manufactured by SUM TOMO
CHEmaéﬁ?uk%‘.‘g,le’ﬂ €gr8%8s used as the antioxidant in

pl a : rg_gj% P2251 (trade nane). Subsequently
neag\g?éésﬁr]er}r]]{gﬁ\}\lér rra(}g!e%f rel easi ng strength and

adhebieRe ffeasArdd SSiBRSISIPAR] £460n 4C), bitfereBSTH ArdMint was
rel easing sheet as well as silicone conmpound content

in the saxpremoden “ 86" bynnidtiphliee the FalaernéSul €S +aCkby 100
gk]ve in Table 1. [0036] Exanple 4 14 The procedure in
Qa%l e 1 was repeated to prepare a rel easi ng sheet
Xcept , that the Smlizer GS (trade nanme, manufactured
EXlle 2 o\ CLEM CAL Co.

The procedure in Example 1 was repeated to prepare a releasing sheet except

that the blending amount of the antioxidant was set on 10 parts by weight based
on 100 parts by weight of the 1, 4-poybutadiene.

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
silicone compound content in the same manner as in Example 1. The results are
given in Table 1.

[0035]
Example 3

The procedure in Example 1 was repeated to prepare a releasing sheet except
that the Smilizer GS ( trade name, manufactured by SUMITOMO CHEMICAL Co.,
Ltd.) was used as the antioxidant in place of the Irganox HP2251 (trade name).

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
silicone compound content in the same manner as in Example 1. The results are
given in Table 1.

[0036]
Example 4
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Ltd.) was used as the antioxidant in place of the

| rganox HP2251(trade nane), and that bl endi ng anount

of the antioxidant was set on 10 parts by wei ght based

on 100 parts by weight of the 1, 4-poybutadiene.
Subsequent |y nmeasurenents were nmade of rel easing

strength and adhesiveness to the substrate each of the
resultant rel easing sheet as well as silicone conpound
cont@etprofedure s ES(Brd:F}é' n @&aﬁ% bated®ts

are glpven in Table 7 Conpgfpg%r\%earg%ﬁpmé&ﬁée%except
thatehpiSondidar 65 (rtrﬁkeanmlne ﬂaaymﬁaatnme]djsaﬁUﬂ\ﬂ'R@MﬁhCHMCAL Co.,
re{ easi ng_sheet except that the_ bl endi nggof th&

Liht wag ugedh as kg apiend et ingipecefubadrganosdibi2 2nkitradeparae), and

e dipk RS of b P dud Ehhes PV G5 1Y Rar S hecveist herad on

I n the same manner as in
18 pafte Hy PR E BB DB e Y S20Te T [0033]
@”E%b%qm@maﬁéﬁe&eﬁbﬁwﬁf@ﬁﬁ@@f& rélPadixaRBefgth XAG
repeated to prepare a rel easi ng sheet except hat the

athestdiregs o6 thensulsitaite kactaof theassavan tt edessig: sheet as well as
ultraviolet ray irradiation was omtted Subsequently
erecanponnd cantentiadhe samemanspngs bt Esagple hnkhe results are

adhesi s to the substrate each of the resultant

g]rgpé.gé[lyaﬁge i‘heet as well as silicone conpound content

i[Bo3fe sane manner as in Exanple 1. The results are

given in Table 1. [0039] Conparative Exanple 3 The

Conpeestive Exampl@npl e 1 was repeated to prepare a

rel easi ng sheet except that the ultraviolet ray
i rr 3t D@ﬁdumyl Exramplel 1 V@@U@Eq%@dttb prenaxrs @nehansing sheet except

U Be Plerdng B it RS TR Rt el eas ng shoet as. wel I
Exaﬁngécffgﬁ%ﬁr esupﬂleﬁmsfg mlac oIS ARy SBRAEH %A 1

ts are
adhesiveness to the substrate each of the resultant releasing sheet as well as

silicone compound content in the same manner as in Example 1. The results are
given in Table 1.
[0038]

Comparative Example 2

The procedure in Example 1 was repeated to prepare a releasing sheet except
that the blending of the antioxidant was omitted and that ultraviolet ray
rrradiation was omitted.

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
silicone compound content in the same manner as in Example 1. The results are
given in Table 1.

[0039]

Comparative Example 3

The procedure in Example 1 was repeated to prepare a releasing sheet except
that the ultraviolet ray irradiation was omitted.

Subsequently measurements were made of releasing strength and
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given in Table 1. [0040] Examle 5 The procedure in
Exanple 1 was repeated to prepare a rel easi ng sheet
except that the ultraviolet ray irradiation after
coating and drying of the releasing agent [|iquid was
carried out by nmeans of a belt conveyer type
ultraviolet ray irradiati on apparatus equi pped with a
fusion H val ve having one 240 W/ cm | anp under the

adeiVdrieds tdthe fithstriy exe ofhleaebillyalkitielthsAy shekt b Rkelleas
two tinmes repeatedly (ultraviolet ray irradiation

sifingnmtongpoudtl enhténtomthierseneamanher@s mExampie ). The results are
Subsequ Ptly nmeasur enents were nade of rel easing
g’é’?Pé’ﬁ&@E hd adhesiveness to the substrate each of the
g@ﬁ tant releasing sheet as well as silicone conmpound

nt in the sane nmanner as in Exanple 1. The results

E@hfpl@sven in Table 1. [0041] Exanple 6 The procedure
j‘ng—l

n anple 1 was repeated to prepare a rel easi ng sheet

exc @he prbdvauré e Exthinpdy | &b Rirepaytedrtt pdé@ire @irelifasiig sheet except
coating and drying of the releasing agent |iquid was
theadrthe e&trauioldjyammﬁiatfonaaﬂb@ qoatiog\aaylahryingnd the releasing agent
ultraviolet ray . irradiatjo appar atus equi pped with a. ..
Ligyic was raved it byvnages el CORIYeYER s ] Ciawtadet 1ol arradiation

Lti .0f the.,conve £ [ [ 1 nut
g Fped Ber PRLREH SRV Eakta st R i oy Wlder the
ciBHEREf fHe c%%v@?ell vel6Bty) beirpk B8 SAVARNDALY (FRAGHES FEfEatedly

were made of releasing 'strength and adhesiveness to
(Whavildtstayate desidn abotthe of 46 md/ant? instead oif A9 nshéen? hs

wel | as siljicone conmpound content in the sanme nanner

as PHbssqueptly measgrements vere made of releasing strgpgeh and

042 Exanpl e 7. The procedure in aml e 1.wa
i Rdnest 1 05 Sipkate, P B G Uil A e e velles
sihbsAAVIRd Rind @htbit Adhaidale RhhaEr 8981 ERSmARA Arhd RGuRE are
the releasing agent 16 liquid was carried out by neans
givbnan Mable tonveyer type ultraviolet ray irradiation
&BBar atus equi pped with a fusion H val ve having one 60
4Hm | anp under the

Example 6

The procedure in Example 1 was repeated to prepare a releasing sheet except
that the ultraviolet ray irradiation after coating and drying of the releasing agent
lLiquid was carried out by means of a belt conveyer type ultraviolet ray irradiation
apparatus equipped with a fusion H valve having one 120 W/ cm lamp under the
condition of the conveyer velocity being 40 m / minute (ultraviolet ray irradiation
amount of 11 mdJ / cm? instead of 22 mJ / cm? ).

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
silicone compound content in the same manner as in Example 1. The results are
given in Table 1.

[0042]
Example 7
The procedure in Example 1 was repeated to prepare a releasing sheet except

that the ultraviolet ray irradiation after coating and drying of the releasing agent
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condition of the conveyer velocity being 40 m/ mnute
(ultraviolet ray irradiation anount of 5.5 mJ / cn®
instead of 22 ml / cnR ). Subsequently neasurenents

were made of rel easing strength and adhesiveness to

the substrate each of the resultant rel easing sheet as

well as silicone conpound content in the sane nmanner

as in Exanple 1. The results are given in Table 1.

li {@id48%s cdermatdpivt bY mhbenpofoc ket canioyeEyaeplleralioleisray irradiation

repeated to prepare a rel easi ng sheet exce t that the

appatevs eawppedynth » Auion Foyalye baringome GhWal ém;m rvgld@r the

co(gltbggélgelo sin F‘%eryn‘i?é‘)ﬁ ui. dgg/ﬁ&?arrlﬁd{}l&a Eg?[ﬁ%aalamon
a&ﬂ}ﬁ %rﬁﬂlﬂc I@ﬁgy}tﬁga[}fﬁz J Qe )H vaI ve having one 30

anp un con |on of the conveyer

vel Sﬁbéé’qx%'tﬁgnéé)sdfbfneﬁw%?e foidlde of ¥dleAghe kB¥neth and
irradiation "ampunt of 2.8 mJ / cn® instead of 22 mJ /

adhdiyeneSs be dopuartisksateeacuotibenesulvsiterelmdm godh eet e agllnas
strength and adhe3|veness to the substrate each of the
sifigeng eqppott] eanderignsthesamesmaaner asin BExamplnt Bunpasultg are
conte n the same manner as in Exanple 1. The results
3%9 in Table 1. [0044] Exanple 9 The procedure
q@ gﬂanple 1 was repeated to prepare a rel easing sheet
except that the coating amount (weight of solid
gimpbeg) was set on 1.00 g / n2 instead of 0.10 g / n®
by maki ng the solid concentration of the rel easing
agefhelnroeddare in Bgampde dwasreneatghtto prertasaa releasimgushast except

thatdhe RitrGiiofch s hiradiation G oating B vEE o 1D rEaoiy agent
Hﬁﬁ %aﬁle}ﬂe&ft sﬂﬁ}égﬂseﬁf aBM@SorWe&Ela@pgl Hira tvxayvhé'radiation

rradlalon apparatus equi usi on

aﬂi\[@aﬁlalﬁ@s e@.ﬁ@Fé& Qrithy 4 ﬁm;ﬂl palve Hatingme@UW Ad@ Targh under the
conveyer velocity being 40 m/ mnute (ultraviolet ray

candition af thmcmuwemnved»@mmbmﬂg A0 earPmingtedmitratiol? ray iyradiation
R e%%%g&gﬁ%i@wﬁgzz‘zsagi;:'aﬁﬁsg?g
e SRRy PSR A IEE e e s Ty
adliésiveéfedh t6 tied ﬁlbstrate each of the resultant releasing sheet as well as
silicone compound content in the same manner as in Example 1. The results are
given in Table 1.
[0044]

Example 9

The procedure in Example 1 was repeated to prepare a releasing sheet except
that the coating amount (weight of solid content) was set on 1.00 g/ m? instead of
0.10 g/ m* by making the solid concentration of the releasing agent liquad to be
10.0% by weight instead of 1.0% and that after coating and drying of the releasing
agent liquid, ultraviolet ray irradiation was carried out by means of a belt conveyer
type ultraviolet ray irradiation apparatus equipped with a fusion H valve having
one 120 W / cm lamp under the condition of the conveyer velocity being 40 m /
minute (ultraviolet ray irradiation amount of 11 mdJ / cm? instead of 22 mdJ / cm?).

Subsequently measurements were made of releasing strength and
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given in Table 1. [0045] Conparative Exanple 4 The
procedure in Exanple 1 was repeated to prepare a

rel easi ng sheet except that 1, 2-pol ybutadi ene

(manuf actured by JSR Corporation under the trade nane
JSR RB810) was used in place of the cis 1,

4- pol ybut adi ene (nmanufactured by JSR Corporation under
the trade nanme JSR BR-10). Subse uentl nmeasur enent s
adleesavanede tothe sibstsite gadt ofcthgtries gigrgdrees astwell as

,,he substrate each of the resultant easi sheet a
one cpmpaynd eapteniciyihe sAMCHARBRE 25 | Jr? Eenb ﬂwf@ ts are

as |n le 1. The results are given in Table 1.

gT@B&% %gﬁparative Exanple 5 One hundred parts by
t of a silicone based rel easi ng agent

(manuf actured by Shin-Etsu Chemi cal Co., Ltd. under the
Compdeative BxKap3ddH) and 1 part by weight of a curing
catal yst (manufactured by Shin-Etsu Chem cal Co., Ltd.
undeFhe pmcedmnrﬁmnmwws oa)eaked & piepared relephing sheet

tolu ne t rel easi ng age | i qui d havi
exc8P} thatohe PRLTDRAGRNS fman i Ygﬁ CI?Hé“ﬁEPE rflﬁgffgahe trade

o A R R AL T BT e

JSRICH ofdﬁdhk@m tﬁfe tﬁﬁlﬂfﬁmé UBRUBRCiCr ed by M TSUBI SHI
PCLYESTER CORPORATI ON under the trade name T100-38) in

a ccﬁmbseguemﬂ}a ntea(sweérgémsoﬁemohiadb clarmleasing siferzth ahgl /

y the wuyse of a # 4, and thereafter the
@h@mq%ﬁ% t: ey %ﬁnsnai}% pa @fa thegeatant relessme gheepas well as

nute to dry the sa Subsequent | asur S we
fieche GO el e g SRR pe iy EERHRE Fol i H80Rs are
givEh$h mabR gach of the resultant releasing sheet as
wel | as silicone conmpound content in the sanme manner as
i[@04@xanple 1. The results are given in Table 1 18

[0047] . Tabl e 1 (1/2) Releasing
Camparaipes Examale 81 t r avi ol et

One hundred parts by weight of a silicone based releasing agent
(manufactured by Shin-Etsu Chemical Co., Ltd. under the trade name KS-847H)
and 1 part by weight of a curing catalyst (manufactured by Shin-Etsu Chemical Co.,
Ltd. under the trade name CAT'PL-50T) were diluted with toluene to prepare a
releasing agent liquid having a solid concentration of 1.1% by weight.

The releasing agent liquid thus prepared was applied as a coating to a
surface of a polyethylene terephthlate (PET) film with a thickness of 38 pm
(manufactured by MITSUBISHI POLYESTER CORPORATION under the trade
name T100-38) in a coating amount (weight of solid content) of 0.1 1g / m® by the
use of a Myer bar # 4, and thereafter the resultant coated layer was heated at
130°C for one minute to dry the same. Subsequently measurements were made of
releasing strength and adhesiveness to the substrate each of the resultant
releasing sheet as well as silicone compound content in the same manner as in

Example 1. The results are given in Table 1

18



Coat i ngBl endi ngi rradi ati on TypeType anount anount anount
Exanpl e 1BR- 100. 1Q0g/ n2l RHP22511 wt ¥22mJ/ cn? Exanpl e
2dittodittodittol Om %litto Exanple 3dittodittoSumlizer
GSIwt%itto Exanple 4dittodittodittolOw %litto Conp'
dittodittonot blendedditto Examle 1 Conp'
dittodittodittonot irradi ated Exanple 2 Exanple 3
dittodittol R- HP2251I wt %itto Exanple
Sjd4lypdi tt odi tt ol wt %84mll cn2 Exanpl e
6dittodittodittodi ttollmll cn? Exanpl e
7d| ttodittodittodittoBaldel/ cﬁfzz)ExarrpI

()

Bdi-ttoditodittoditto28mH-ent Exan"pu € -
9di t t o1. POG¢ledddtigtagenti t|t 011m) dstudidant Ultraviolet
Conp. RBSLU’ﬁ)y.I’J. 1 iLrtjodi tro22mi? I;:rg}e B | eiréadiation
Conp. KS-D g/ VES % %’L- 50Thiret onot 1 at ed ]%&qpl e
5847+ Remarks] Conp—Conparatiwe I{‘Ekﬁl:k('ﬁlJ.U cts=
Expublebut pdifelk | Onidaioract IWBd28y JISR 1@skpor at Eibm)/cm?RB
81071, dgm yi ut aal ene (manufactiured b ]
E(’EGP‘BBrQat Jo K- si | i @8fe basedOvit eclsi ngdlggent(
uf act ur H? by S‘{}] q‘?fﬁ‘i all Lt d. %
Eﬁ%—“ 5%25 & ano {t?—IPZ ZET-T“ nq;% X dalg‘i%%( manuf aCt8r ed |by
Egamﬂlegpem (ﬁl:tI)y Chtﬁ&b cgls) ditto 10wt% ditto
Ei I;n]ii)le 1 ditto ditto not blended ditto
gﬁ?xﬂﬁle o | ditto ditto ditto not irradiated
Comp. ditto | ditto | IR-HP2251 1wt ditto
Example 3
Example 5 ditto ditto ditto 1wt% 44mdicm?
Example 6 ditto ditto ditto ditto 11md/icm?
Example 7 ditto ditto ditto datto 5.5md/cm?2
Example 8 ditto ditto ditto ditto 2.8mJicm?
Example 9 ditto | 1.00g/m? ditto ditto 11mdJ/icm?
C ) . .
Ei’;“ﬂ‘:ple 4 | RB8IO | 0.10g/m? ditto ditto 29mdJlem?
Comp. KS- T : . .
Example 5 847H 0.11g/m?2 CAT-PL-50T ditto not irradiated J

{Remarks}
Comp.: Comparative
BR-10: cis-1, 4-polybutadiene {(manufactured by JSR Corporation)
RB 810: 1, 2-polybutadiene {manufactured by JSR Corporation)
KS-847H: silicone based releasing agent( manufactured by Shin-Etsu Chemical
Co., Litd.)
IR-HP2251: Irganox HP2251; antioxidant (manufactured by Ciba Specialty Chemicals)
Sumilizer GS; antioxidant (manufactured by SUMITOMO CHEMICAL Co., Ltd.)
CATPL-50T: curing catalyst (manufactured by Shin-Etsu Chemical Co., Ltd. )
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Sum i zer GS; antioxidant (manufactured by SUM TOMO
CHEM CAL Co., Ltd.) CAT-PL-50T- curing catal yst
(manuf actured by Shin-Etsu Chem cal Co., Ltd. ) 19
Table 1 (2/2) Rel easi ngRel easi ng power after

Adhesi ve- power in normal agi ng accel eration of Silicone
state ness to(n\ 20m) (M 20m) conpound substr at eAft er
aAfter 7a daya day7 dayscontent (% daydays23C70C70 C
Exanpl e 101451981457211blol &&hpl e

2d1 tt1 02953802951 L. O BEXa
3ditt 01822801822()023%9 apng g nﬁ?leas‘”g power after
4di tt oZlOBdMﬂs@lzl(DQ‘Z@dPP?quorrp aging acceleration of Silicone
di tt015051015%22()5700datet o BExanple 1 4
Conp. X7010749 0(36()(9;&,561&1 anpl e ¢ .,¢9 compoun
di tto74867é§g‘8%g' Fx 3 ,:va@n 2HHm) entlo)
5026632772 b diftet o E»fanﬁl eaday | aday | 7days | € °
6di tt01001651009%51@5yi f|t dasExangd€& | 70T | 70T
7aiT 09 T3090909%di Tt 0 [EXanpl|e 8di [t 085175859092di TT 0
Eéﬁ’aﬁl odi t o70.LOd?%7‘ éggpt lé"g KL o 0.0%
00250040008 it t ampke |4 .
n'gf%% L T an?’%%l PEe | | w0 | aw
Example 3 ditto 182 280 182 200 235 ditto
Example 4 ditto 210 370 210 140 295 ditto
E“mp‘ ditto 150 510 150 320 | 5700 ditto
xample 1
Comp. x 70 107 70 320 | 6600 ditto
Example 2
Comp. ditto 74 86 74 70 86 ditto
Example 3
Example 5 '®) 266 327 266 274 283 ditto
Example 6 ditto 100 165 100 95 105 ditto
Example 7 ditto 90 130 90 90 95 ditto
Example 8 ditto 85 125 85 90 92 ditto
Example 9 ditto 70 100 70 72 78 ditto
Comp. X 2500 | 4200 | 2500 | 4000 | 8300 ditto
Example 4
Comp. 0
Example 5 O 57 80 57 55 50 23.8%
[0048]
Example 10

A polyurethane resin (manufactured by DAINIPPON INK AND
CHEMICALS, INC. under the trade name CRISVON 51508, 50% concentrate ), an
isocyanate based curing agent (manufactured by DAINIPPON INK AND
CHEMICALS, INC. under the trade name CRISVON NZX) and a curing
accelerator (manufactﬁred by DAINIPPON INK AND CHEMICALS, INC. under
the trade name CRISVON ACCEL HM) at a solid blending ratio by parts by
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[00481 Exanple 10 A pol yurethane resin (manufactured
by DAI NI PPON | NK AND CHEM CALS, INC. under the trade
nane CRI SVON 5150S, 50% concentrate), an isocyanate
based curing agent (nmanufactured by DAI Nl PPON | NK AND
CHEM CALS, I NC. under the trade nane CRI SVON NX) and a
curl ng accel erat or (manuf actured by DAI NI PPON | NK AND
der. the trade name CRI SVON ACCEL HM
‘%ﬁlglat %fom()d %l /e]n'éi “wge Adutesl with paethy] pthyl getasiegn theft aypandercoat

oS haing Aiapeer e fipiok g g e sb el pebRgH: Tt Ppfercoat

bt e Al

terephtlyduty(REE) filheweibhd ﬂﬁbl&ie%s (OPB& und (thEhfdchurdd by

th| ckness of 38 m%‘c manuf actured by M TSUBI SHI
E@ﬁ@g&ﬂﬁ QRBORATON nader ﬂwrﬁaﬂi&@@nﬁgrlﬁ)ﬂr%) in a

coatr

§ tOfS“ngwé%VLOfo 12
cpatine BPoRR Gighi el sphfon e ithe e pba Myer bar # 4,
ahﬁ%ﬂlalt er‘fg@}(?s%tl#]a% %Bat%’aia?gﬁ%k s%eaatte&gg ?36? eqr%sq .Tegonds to dry

secon us prepare a

thOg¥mb %Ylﬂrth(lki gl‘i‘@ﬁaﬁ%ﬁelhﬁi’@ﬁadﬂﬁyéﬁ&rﬂé ebaaa¥a9 %h%m% a solid

by wei ght of 12% and a 100% nodul us of elasticity o

c@ﬁtelv?hy wWedghtodf 0.12% 4nBad Yi#h adicedes (Helastictyt of VRA.
ZEEO\' PORATI ON under the trade nane N pol 1241) was
008Ped with tol uene to prepare a rel easi ng agent

l'iquid ent
The PokBPEbAPaBeRg b RRARRINSI AEONK RP RATR iy e
tEiBed Hoh ONifdNi240 ey daak e %ﬁhbﬁ()h@nkéato %9'@_{%1@ d béleasmg agent
Chem cal s under the trade name |rganox HP22 at
hrqaid ba'ohgmhﬂaloncd@traﬁmgby welgaad 0dits 1Tioe mulbanbyeleasmg
ht t 1 4 p beutadl e in terns of the weig
agent & eafed erﬂé%re aF'iuqari by{ba Spdtialty

O%b?rﬁr?:;lg %n‘ﬁ%? t#) B{adgga%l ai);lg’%Zg?) & a o%{il enee?éa:}‘&?)y weight

OV é- prepare

ba¥&i @h100partSdy \d&%ﬁﬂbﬁfl‘fe)l afpdlyifidabiche® t@bfné Bptwelght of

a Myer bar # 4, thereafter the resultant coated
Sd)lailetmbmls heat ed at 130C for 60 seconds to dry the

sanme,, Su entI e coated layer was irradiated with
oLt r BbE orlegs gyigs%i ﬁaaﬁstﬁuar)r%pes aSRPipEasa gaating to a

stttthbOt dleSlbol8prifdrBdefiskilBod) PR il 5 SHHABRASTbul: (Rreflht of
solid content) of 0.03 g/ m? by the use of a Myer bar # 4, and thereafter the
resultant coated layer was heated at 130°C for 60 seconds to dry the same.
Subsequently the coated layer was irradiated with ultraviclet ray by means
of a belt conveyer type ultraviolet ray irradiation apparatus equipped with a fusion
H valve having one 240 W / ¢m lamp under the condition of the conveyer velocity
being 40 m / minute (ultraviolet ray irradiation amount of 22 mdJ /cm? ), and cured
to prepare a releasing sheet equipped with the releasing agent layer.
Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
migrated silicone compound content. The results are given in Table 2.
[0050]

Measurements and evaluations of releasing strength , adhesiveness to the
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H val ve having one 240 W/ cm | anp under the condition
of the conveyer velocity being 40 m/ mnute
(ultraviolet ray irradiation amount of 22 mJ / cnR ),
and cured to prepare a releasing sheet equipped with
the rel easi ng agent |ayer. Subsequently neasurenents
were nmade of releasing strength and adhesiveness to
the substrate each of the resultant rel easing sheet as

sWbstrafs mighaedsRidosé bérﬁgﬁlﬁl&@dﬂi@hlﬂéh@ D0 Btheddlig of elasticity
results are given in Table 2. [0050] Measurenents and

eedabﬁﬁtel resltait rebéasimg shpes twern guddle inathesianenwsth the methods as
trate, mgrated silicone conmpound content and
dﬁ%"’ PURARR el asti ci ty each of the resultant

rel e @eqeggquggétr\éﬁ%&drmde i n accordance Wth the

nmet hods "as hereunder. (1) Releasing strength

AN aainVdcrglid Bfcky a@HBESE YBeRIRUn UABRRYEREY Mﬁtm;y cbh&%ﬁon

Corporation wunder the trade name NPL) was applied as a

undat thegtrade aasiy NRLS wek apphiod )aetarcyahang to hanefane bf atpelyethylene
(PET). filmwith a thickness of 38 pm (manufactured by
tepsphihlate s P files withre thighugrss of 88 pm foennfactured diyr Tosay

s tEe v dn GG Aote oot 80 Rebitd P thenss of an

ofpficdiBE, ATk anE Oclitork BEaBATE AV Ph ERBA 1 A1HTC one

esi|i ve S eet Vln hesi ve agent

nfidvitee drystblei sﬁm‘e&)ﬁ(ﬁﬁieﬂa)‘e ma@ht adHesd4 Qxeét NEwny}aﬁtacky

rel easi ng agent side of the releasing sheet that was
afhesivp pgent layern b@wmaﬁcsohdlttenteaéﬂoy wrigebofZd poeit si de

Super R RIGE g BEPT NG DorHIpRR Eire httas hnaligct of test and
tHd Ea{?:k?%‘dﬂe&tvg%r enﬁglﬁg gf gﬁa ({v? e?xee% lt.aﬁﬁ]gr ad efVE sheet were

reci procation ter

sﬁpﬁmmfpb@éiby briaginithoth@he gldéémtolmﬁﬁict antloasthofthébGgudk down to
In_an atnosphere of a tenperature being 23'C and

eacmmhea |bV)DHBé‘|BﬁgT%%DaWdth A 2ke rallesspttbtheredfter subjected to aging

era Thereafter, .in agcordanc
foyy EBGROAACT £ Al iPasiem s plrfesmicte RES WP dzufh beine 23C
aRQWekwRldityTBeihg 5095 AAWiPAE Blmb&Nfire ?Yatt pERufd bfing 70°C.
Uni versal ‘tensile testing machine (man actured y
ORI HNEk€AfEa, in Actbrdinde withdIS-F2R7, nameasukeeht @s made of the
UTM 4- 100) bz peeling off the substrate side of the
relgasiye pawes ol the roleasing sgentdayesdwi the use ofsd) @@gr@é gengile

t am\éell oc'gﬁ%ﬁ) f 30 acturedrgyn@thﬁﬁ‘EE@ %0 (i’IeI? n & the trae(qgname
TENSILON UTM-4-100) by peeling off the substrate side of the tacky adhesive
sheet in a direction of 180 degrees at a velocity of 300 mm /minute as the releasing
strength (mN / 25 mm).
[0051]

(2) Adhesiveness to substrate

Adhesiveness to substrate was evaluated in the method same as that
described in Example 1.

(3)Amount of migrated silicone compound

In the same method as in the preceding item (1), the releasing sheet and a
non-silicone based tacky adhesive sheet were stuck down to each other, allowed to

stand for 7 days in an atmosphere of a temperature being 23C and a humidity of
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[00511 (2) Adhesiveness to substrate Adhesiveness to
substrate was evaluated in the nmethod sanme as that
described in Exanple 1. (3)Anmount of migrated silicone
conpound In the sane nethod as 'in the preceding item
(1), the releasing sheet and a non-silicone based
t acky adhesi ve sheet were stuck down to each ot her,
allowed to stand for 7 days M an at nosphere of a
o i : n 1 ki 0f -
SRR A FhUeRIRF LG G 107 JOTHT ohentpin e PAing Beet was
pded@Earsi ng sheet was peeled off. The remaining tacky
adhesi ve sheet was extracted with n-hexane at 23C for
30 PBrardsinaptacky adhesiee skeebt iwapxdrachedswitht rheranevat23C
placed in an_agate nnrtar,tgaéigonizg t he _n- hexane.
forR@ speasidguend the edragied Hanish tringd gmasglagedirasagatm

brom de were into tablets, the silicone anpunt

d
MEHAT £ NP6 ilﬁhﬁﬁ’g‘%asured with a beam condenser
Bar ki : :
(o o FA oS A998 b b e mad

in®f tdHh&ts! aekali @AfeeThMehtSatdine@ sherdf! fhEneGubyd with"@beam

calibration curve. The content thus obtai ned was
condgasatdthamsifactnoedby Bérlsn [Rlomnedapamiinudddwiviodel nF§r dRddind

fromthe releasing agent |ayer, to the acky adhesive
sibignayercomppand (pgtﬂg]per bmyt angpgf letﬂcgg aéiw%w%ﬁ?%ﬁ w3s

| ended .l i qui d of | yur.et hane resi || ed
deTEEPRG WoT e SERAtPBEREYe filsofert thE3 oPine € raS tegarded as
_ y
arRESCo MR oM 0B 8 SFhicH R A6l ot tl?é’ré}éﬂ\ﬂl%agent layer to the
Cor poration under the trade name ES 160SK -2C). The
tack@hdbesitheagentdaydreat ed at 70C for 2 minutes further
it 1?jOCfor 3 mnutes to attain a thickness of 40 1Jm
Il owed to stand for one week in an atnosphere of a

Therds it MARHEof Al os made of a st ress -

el ogpaAlded "&Sfﬁdwﬁﬁ%!tfg%h@réggﬂ?ak SpbBed b BoA@EN 8 aAD9d resin

a speci nen having a w mmat a tensile speed
faeé oD Paper Alkiditeki pddPproentive shepdmiangfaftu @ nl.INTEC
cé&?ﬁé@ﬁﬁé@?ﬁéﬁ%ﬁ%ﬁ hESt PG%S% —02n .a 'er? Qoaecgt(i: 2}q§et1£gso/fleated at
70°C for 2 minutes further at 130°C for 3 minutes to attain a thickness of 40 um,
and allowed to stand for one week in an atmosphere of a temperature being 23C
and a humidity being 50%. Thereafter, a measurement was made of a stress —
elongation diagram using a tensile testing machine and a specimen having a width
of 5 mm at a tensile speed of 300 mm / minute and a tensile spacing of 20 mm, and
the stress value at which the elongation became 100% was regarded as 100%
modulus of elasticity expressed in terms of MPa.

[0053]
Example 11

The procedure in Example 10 was repeated to prepare a releasing sheet

except that an elastic body layer having a 100% modulus of elasticity of 10 MPa
was formed by using the same undercoat liquid as therein and that the sohid
blending ratio by parts by weight of the polyurethane resin / isocyanate based
curing agent / curing accelerator was altered to 100/ 15 /1.5 from 100/ 25 /1.5.
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nodul us of elasticity expressed in terns of MPa. [0053]
Exanpl e 11 The procedure in Exanple 10 was repeated to
prepare a rel easing sheet except that an elastic body
| ayer having a 100% nodul us of elasticity of 10 MPa
was formed by using the sane undercoat |iquid as
therein and that the solid blending ratio by parts by
wei ght of the polyurethane resin | isocyanate based

curi ' t.or der
100 SRR P lRRhBE B! e oAb Esfitnkth and
adRESVEREB 6 She\RIIRLEREBadt of HeGRSUIREN Sl QRN F sl as well as
adhesi veness to the substrate each of the resultant
niigt#tad isilpond e@hpatndediteatin thegiantiethaninet as e Exampde d0. The
content in the same manner as in Exanple 10. The
resdtsl are gaven i Tahle 2n Tabl e 2. [0054] Exanple 12 The
p@ﬁégﬁure in Exanpl e 10 was repeated to prepare a

i ng sheet except that an elastic body |ayer

r
EE% gglg 100% nodul us of elasticity of 3.5 MPa was
y

usi ng the sane undercoat liquid as therein
and TG robdtRire 9 Ftaniple! ﬁdlvﬂg 1epbAatRdRY pRESAre OdeléRirtéheet
of the "pol yurethane resin i socyanate based curing
eR@bthat auelastjc hod;ela@mhamlgas 160%enethitio oflél@sticify bﬂ3 5 MPa
from100 / 25 /1.5. Subsequentl|ly neasurenments were made
wsis fpened by ngingrthesgme lmdﬁrcwﬂégn@ apdhereimand ghat the sohd

%i?ﬁrat e ggch Ofb(gt heg@b tG%g) I %ﬁlﬁgﬁﬂg&tgﬁﬁétgﬁa%d

f
B e O T
pol Prdkequentl MedsBonieats wﬁeﬁéinﬁ)de A& RROP stk gAilNBhd

CHEM CALS, I NC. under the trade name OF 2617, 50%
adbeﬁ;wnesatt@}heamsmbe eadtyithameslizniorelensingshageas well as

REE SHSORT SR CEHPVENROPNR MEnasT (e FARRel 10- The
réﬁﬁﬁoﬁreg{%&\alﬁk Wy ovei ght of 100 / 6 were diluted with
e 0

nhe, so that an undercoat liquid
r{szsp a soI id concentration of 2% by wei ght was

Cpr epar ed.
omparative Example 6

A thermosetting polyester resin (manufactured by DAINIPPON INK AND
CHEMICALS, INC. under the trade name OF 2617, 50% concentrate) and an
isocyanate based curing agent (manufactured by DAINIPPON INK AND
CHEMICALS, INC. under the trade name CRISVON NX) at a solid blending ratio
by parts by weight of 100 / 6 were diluted with methyl ethyl ketone, so that an
undercoat liquid having a solid concentration of 2% by weight was prepared.
Subsequently the procedure in Example 10 was repeated to prepare a releasing
sheet except that by the use of the undercoat liquid thus prepared, there was
formed an undercoat layer (coating amount of 0.12 g / m? by solid weight) composed
of the inelastic thermosetting polyester resin,

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
migrated silicone compound content in the same manner as in Example 10. The

results are given in Table 2.
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Subsequently the procedure in Exanple 10 was repeated
to prepare a releasing sheet except that by the use of
the undercoat liquid thus prepared, there was forned
an undercoat |ayer (coating anount of 0.12 g / nR by
solid weight) conposed of the inelastic thernosetting
pol yester resin. Subsequently neasurenents were nade of
rel easing strength and adhesiveness to the substrate
el@Oh6bf the resultant rel easing sheet as well as

n1gr§ted silicone conpound content in the same manner
anple 10. The results are given in Table 2. 24

Fepaiedror g dp Foemmple APS5e: tpoelrddo PiERvEA Ffing fcet
e AN ENIAET 6 98 Eer ORIV POEFE Y 1 Deasing

ea3|ng agent ”lI'iqurd was carrie

ageMhquid Gy el oRe byrhé e ofl £helt @dhvelér @@baﬂuﬁﬂmlet rag
apparatus equi pped with a fusion H val ve havi ng one 24

nadiation| spparatusceuippie wihd fusom vaaﬂ‘meha\ong eye 240 W/cm lamp
velocity being 40 mmnute two tines eatedl y

upder thacapdion a&therqoguﬁmn\tglpmgé e i times
ey Plradoh i iioPiRaP Sk e oL T o0 aleBg i 28

cRihstrate each of the resultant rel easing sheet as well
as mgrated silicone conmpound content in the sane

manigibsequdntlybneaphenidhts Wege makufireleasipgiagth and
Table 2. [00571 Exanple 1 The procedure in Exanple 12

aghssivenrsatte the substrpiareach of theszesilignsreleasing ﬁh@masmll as
t.he ul.t ravi ol et gégl rradi ati.on after coati

“Hgﬁtﬁ@ SU*“"Pﬁ@"‘F‘@P EffaEent G e FATE FEPAEE 26 35 Er@Rlg0- The
&?%5%1 & P9k oconveyer type ultraviolet ray
"Trradi ation a

ppar at us equi pped with a fusion H val ve
hi@osnp one 240 W/ cmlanp wunder the condition of the
conveyer velocity being 40 mmnute three tines
ly (ultraviolet ray irradiati on anmount of 66 mJ

C m hSt ga%* o;é{% éﬁ@%c ?{22 Su bs er})trle arrerzeaafe éaesrlrnegn g}?eet
except that the ultraviolet ray irradiation after coating and drying of the releasing
agent iquid was carried out by means of a belt conveyer type ultraviolet ray
irradiation apparatus equipped with a fusion H valve having one 240 W/ cm lamp
under the condition of the conveyer velocity being 40 m / minute three times
repeatedly (ultraviolet ray irradiation amount of 66 mJ / cm?® instead of 22 mJ /
cm?).

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
migrated silicone compound content in the same manner as in Example 10. The
results are given in Table 2.

[0058]

Comparative Example 7

The procedure in Example 12 was repeated to prepare a releasing sheet
except that the ultraviolet ray irradiation was omitted.

Subsequently measurements were made of releasing strength and
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adhesi veness to the substrate each of the resultant
rel easi ng sheet as well as mgrated silicone conpound
content in the same nmanner as in Exanple 10. The
results are given in Table 2. [00581 Conparative
Exanpl e 7 The procedure 'in Exanple 12 was repeated to
p rep are a releasing sheet except that the
ultraviolet ray irradiation was onitted. Subsequentl
adizesdvanese to thermibstratel eadf ofithie easilban toteteasytehsheet ag el as
adhesiveness to the substrate each of the resultan
TR 1A FIGORH GURP GA T} oBsin 'i%iegﬁaa'tee‘é‘anﬂ E%Hbﬁéewpﬁm 19 The

content in t.h manner as in Exanple 10. The

r é‘@ﬁlatrgg’a"reé“aﬁﬁé’ie n Table 2. [0059] Exanple 15 The
qnﬁgﬁdure in Exanple 12 was repeated to prepare a

rel easi ng sheet except that the coating anount (wei ght
Eghimpid 18 content) was set on 0.06 g / n2 instead of
0.03 g / n2 by naking the solid concentration of the

r el Eheipnocedyaein Expmplel 12 wasaepedvsl toppensye amelgasing sheet
nmeasurenents were made ,of. rel gasi strength and

%GRk iatdhe s6aH1BE AMOUSS (eieht of saltdhctoren & asdeh PR Q6 &/ m”
. r S .

oSl B RE e i oLl PR i 38R e R ARY e
lifgRUblbe BO%, 9i ven in Table 2. [0060] Exanple 16 The
procedure in Exanple 12 was repeated to prepare a

r el edshsequende meaxeapentshedretrhade aatel eagrenstuen gthvaidg ht
of solid content) was set on 0.12 g / nR _igr;%tead of
G5

agh@avegess tpthssubstiate eacteolibeirgswimiont et ap peell as
LR R eb e SHRBE B ot 10, e

e Siry ni®Hi&e substrate each of the resultant
rel easi ng sheet as well as mgrated silicone conpound

doaé@nt in the sane manner as in Exanple 10. The
results are given in Table 2.
Example 16

The procedure in Example 12 was repeated to prepare a releasing sheet
except that the coating amount (weight of solid content) was set on 0.12 g/ m?
instead of 0.03 g/ m? by making the solid concentration of the releasing agent
liquid to be 2.0%.

Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
migrated silicone compound content in the same manner as in Example 10. The
results are given i Table 2.

[0061]
Example 17
The procedure in Example 12 was repeated to prepare a releasing sheet
except that the coating amount (weight of solid content) was set on 0.30 g/ m?
instead of 0.12 g / m? by making the solid concentration of the undercoat hiquid to
be 5.0%.
Subsequently measurements were made of releasing strength and

adhesiveness to the substrate each of the resultant releasing sheet as well as
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[0061] Exanple 17 The procedure in Exanple 12 was
repeated to prepare a rel easing sheet except that the
coati ng anmount (weight of solid content) was set on
0.30 g/ n2 instead of 0.12 g / n2 by making the solid
concentration of the undercoat liquid to be 5. 0%
Subsequent |y neasurenents were nade of releasing
strength and adhesiveness to the substrate each of the
gfa%& %oﬁ@k&ﬂﬁbmﬁﬁi SEELt BSthMRlan AR adBehIIPERSmple 10. The
I cone conmpouhd content 1 n the sane manner as in
rdoadisRire ghfen thBablé @sul ts are given in Table 2. [00621
Exanple 18 The procedure in Exanple 12 was repeated to
d08p2r e a rel easing sheet except that the coating

annugt MEIght of SO|Id content) was set on 0.6 Qg / n
of O. 12 in" by making the solid

Supd B @%Mﬂ?ﬁéﬁép%é el st shoot
eRep? P IhR M tAELARNNENGSRAE Of S0 QRS W8 8A6H 0 0f N

ul t ant I ng sheet "as wel m grated silicone

e Gl 12 grﬂtnﬁﬁy mraktrfget}ﬁa;tshdrmnmmmﬁ ofrthExarder®at liquid to
The results are given in Table 2. (00631 Conparative
betMft.e 8 The procedure in Exan'pl e 12 was repeated to

pre e a re] easi n sheet Xxce %halt bl eggl ng,.o
ant BH&?PW ern?"l’l%l FEYEB, Wﬁ{f ﬁt" ‘Fﬁ%ﬁl’dg §ngﬂ} ‘i“?‘gd-
G THER R B of B e B el RN RO well o

nﬁ@ﬁ#b& aliicoh&Lanpoal &ifteht ﬁﬁth\éﬁ-:lakneamanﬁbﬂ aaireExainple d0eThe
conmpound content 'in the same manner as in Exanple 10.

réfudts are giNemsindfablgBven 'in Table 2. [00641 Conparative
5I_:[xanfgll e 9 About a releasing sheet using PET in a
0B&3k at e and di net hyl pol ysi | oxane

Comparative Example 8

The procedure in Example 12 was repeated to prepare a releasing sheet
except that blending of an antioxidant in the releasing agent liquid was omitted.
Subsequently measurements were made of releasing strength and
adhesiveness to the substrate each of the resultant releasing sheet as well as
migrated silicone compound content in the same manner as in Example 10. The
results are given in Table 2.
[0064]

Comparative Example 9

About a releasing sheet using PET in a substrate and dimethylpolysiloxane
based releasing agent in a releasing agent layer, respectively (manufactured by
LINTEC Corporation under the trade name PET3801), measurements were made
of releasing strength and adhesiveness to the substrate each of the resultant
releasing sheet as well as migrated silicone compound content in the same manner
as in Example 10. The results are given in Table 2.

[0065]
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based rel easi ng agent
respectively (manufactured by
the trade name PET380 1), neasurenents were nade

in a rel easi ng agent
LI NTEC Cor por ati on under
of
rel easing strength and adhesiveness to the substrate

| ayer,

each of the resultant releasing sheet as well as

m grated silicone conpound content in the sanme manner
as in Exanple 10. The results are given in Table 2.

[ 00651 27 Table 2 (1/2) Undercoat | ayerRel easing
agent Anti oxi dantU travi ol et e100% Coati ng TypeCoati ng
eBl end Irradi ati on Mdullggrmut/gnount Anount anount

BExarpla—10PU3OMPa0-—1 26/ 2N2411003g/- 2 25— w02 2mi-e -
Exanpl ¢ 11diliddeddodPagdict t odi|t (Rethatihgsekient o¢li t tAmdliptidant Ultraviolet
Exanpl e T2dittto3 - 5MPadittodittodittodittpdittotit{o Irradiati
Conp. ThBypeT ekgao?/"ng CEURR| tqvﬂgg' t|t beRtino i Typedi t@end rraciation
Exanpl d 6pola% Wps™) QBONNEy anpl e | amount ount | amount
13 Lﬁ)EN%ﬁpit @g'ttosi t,0di|t Nai t|t @%%%J:H%Pﬂkzi L& 29m Jfem?
E"a‘jf‘_i’ge. X dai tt_cd.g Bii | Dt danesiod § {ebrp ey Gobpes | 22mdlem
Exag{pﬁéﬁd' t@i&S" “ﬁﬁby pdigidpdilt Lo titopRl, Exapbe | dito ditto
Irrradilated {Exanple
Exadip® 12t Qdiitih Qdp shedi |t 064/ midey tit oditiot 022mdbCcn®? ditto ditto
Exanpl-e-36dittodi-ttpdittodiitto0d2glndi-ttodtioditto
CO“E%(?ﬂ | ¢ ‘hermosettng | g0 Gie | ditte | ditte | ditto ditto
Exampla § + dioleer 880/ b e+ 00103/ rlldi-+tod-Htoditto
Exampded ¢ PRIt 8.68iPht pO.dag/ nR2dittat gdi tiitwdi { t dickiot t{ oddittbo | 44mdicm?
Conmp 198
Examp]ep14 ditto ditto ditto ditto ditto ditto ditto 66me/cm?
Comp. . : . ] . . : not
Example 7 ditto ditto ditto ditto ditto ditto ditto irradiated
Example 15 | ditto ditto ditto ditto | 0.06g/m? | ditto ditto 22md/cm?
Example 16 | ditto ditto ditto ditto | 0.12g/m? | ditto ditto ditto
Example 17 | ditto ditto 0.30g/m2 | ditto | 0.03g/m? | ditto ditto ditto
Example 18 | ditto ditto 0.60g/m2 | ditto ditto ditto ditto ditto
%c?rﬁiﬂe g | ditto | ditto | 0.12gmz | ditto ditto not blended ditto
g{; Iz:]xﬁi)le 9 not installed see “Remarks” not blended irraI:loi; ted
{Remarks}

Comp.: Comparative

PU: Polyurethane resin (manufactured by DAINIPPON INK AND CHEMICALS, INC.
under the trade name CRISVON 5150 S)

Nipol 1241: 1, 4-polybutadiene (manufactured by ZEON CORPORATION)

IR-HP2251: Irganox HP2251; Antioxidant (manufactured by Ciba Specialty Chemicals)

Sumilizer GS; antioxidant (manufactured by SUMITOMO CHEMICAL Co., Ltd. )

Com. Example 9: dimethylpolysiloxane based releasing agent was used.
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dittoditto0.12g/ n2dittodi ttonot bl endedditto E Conp.

not install edsee "Remarks"not bl endednot Exanpl e
9irradi ated {Rem arks} Conp.: Conparative PU:

Pol yur et hane resin (manufactured by DAI Nl PPON | NK AND
CHEM CALS, INC. under the trade nanme CRI SVON 5150 S)
Ni pol 1241: 1, 4-polybutadi ene (manufactured by ZEON
CORPCORATI ON) | R-HP2251: |rganox HP2251; Anti oxi dant
(manuf act ured byfableoh &§8tialty Chemicals) Sunmilizer

G5, ant]l exledand stkdmepufact ured by , . CAL Co.,
Ltd.) |Com(mBExmmae 9: gi“met h%/elg?gol EritgXan@ daged
rel easijng_agen used " PBEHEDI eoﬁ éﬂd@mﬁgk easi ng
strengthwggat bd i i done (n1\l/25nrﬁ 8 i 'es Jyeness
..Cr09Cc ounhd unt Ex |l e 101? ﬁi% g t detected

Exaéijgecn‘l.rg]l 1%%03 7d%r¥?o itto Exanplie % %’ %gdi tfloditto

Exaﬁ%ﬁmﬂl‘]s?a@@Od ttgei ttjo Exappl e 6 Exanp|eg
13182350dittoditt o-Exgnple 14263840di-ttodi-tto

ExaGipipl26 400 2738xdi t 249 Exanpl éitté ditto

Comp. 1437 2600 ditto ditto

Example 6

Example 13 182 350 ditto ditto

Example 14 263 840 ditto ditto

Comp. 6200 7738 X ditto

Example 7

Example 15 170 257 O ditto

Examptle 16 143 187 ditto ditto

Example 17 273 653 ditto ditto

Example 18 360 840 ditto ditto

Comp. 210 7750 ditto ditto

Example 8

Comp. - .

Example 9 8 118 ditto 6300 u g/m?
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Exanpl e 151702570ditto Exanpl e 16143187dittoditto
Exanpl e 17273653dittoditto Exanple 18360840dittoditto
Conp' 2107750di ttoditto Exanple 8 Conp, 78118ditt 06300 u
g/ m2 Exanple 9 29 WHAT IS CLAIMED IS 1- A releasing
sheet conprising a substrate and a rel easi ng agent

| ayer which is installed by coating the substrate with
% reIeaS|no agent liquid containing 1, 4- polybutadiene

\ idibidant , and irradiating the coated | ayer

W|th thr |oIet so that the.la IS cur
Irhaciearmgsiest %%BPS%&%%%% ?anéaanyeﬁ%aﬂ%%%eé}tﬂaw which is

| et

ihdse 36 B O AR Lol b il b L ERULR Sloehhobt ol 1,4
pohi@nhdiehd 8nd Q{t‘io:@&aﬁth ehrﬁ‘ﬁ&*té?ﬁéﬁ!ﬁ@ Ehe to%t&i Layle? w?iﬁm
parts by wei ght based on 100 parts by weight of the 1,

wWtrapolothray aditbaethedayaeisroaredhsi ng sheet according to

Caim1l wherein the coating amount of the releasing
agent liquidis 0.01 to 1.5 g /| n2 expressed in terns

22 B PRsPRpthefuriOubbeuS LIAFL e Robt pEADaPy SCint of the
Wb GRS yfié)mﬁgotr};@y&gm and i s composed of an eI astic
bogy, ang'a rel easi ng agent layer which is installed

on the undercoat |ayer by coating the sane with a

rel easing agent liquid containing 1, 4- polybutadiene
3ahbie aﬂleasmg abmcordlagdo Claiznil athengin thecontentsd thw@h@mdant

Iet so.th t he l.a ers

igboile Uoafadfa B Feishbbidee g A matie M b T s Wit & polyputadiene.
i rradi atlon am)unt of the ultraviol et ray is 20 to 70
mJ / cnR. 7.The rel easing sheet according to Caim5
Aer sleadiie skasttaetdrdide th€latmt 1 ekickinthe teatthglamouidDof the
parts by wei ght based on 100 parts by wei ght of the 1,
mleagﬁmg paeridiend is 8.0He -2 Edax exgressedin texmy of thg weight of solid

n%5 wherein the coating ambunt of the releasing
%\(ﬁ'@ﬁ’?'liquid is 0.01to 1.0 g | n2 expressed in terns
of the weight of solid

_.P

5. A releasing sheet comprising in turn a substrate, an undercoat layer which is
formed thereon and is composed of an elastic body, and a releasing agent layer
which is installed on the undercoat layer by coating the same with a releasing
agent liquid containing 1, 4- polybutadiene and an antioxidant , and irradiating

the coated layers with ultraviolet ray so that the layers are cured.

6.The releasing sheet according to Claim 5 wherein an irradiation amount of the

ultraviolet ray is 20 to 70 md / cm?,

7.The releasing sheet according to Claim 5 wherein the content of the antioxadant

15 0.1 to 10 parts by weight based on 100 parts by weight of the 1, 4- polybutadiene.

8.The releasing sheet according to Claim 5 wherein the coating amount of the
releasing agent liquid is 0.01 to 1.0 g/ m? expressed in terms of the weight of solid

content.
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content. 30 9. The rel easing sheet according to Claimb5
wherein the elastic body which constitutes the

under coat |ayer is polyurethane. 10. The rel easing
sheet according to Caim5 wherein the elastic body

whi ch constitutes the undercoat |ayer has a 100%

nmodul us of elasticity of at nost 35 WMPa. 11. The

rel easi ng sheet according to Claimb5 wherein the
coating anount of the wundercoat liquid which is
intended to constitute the undercoat layer is 0.05 to
9 1Therel¢amig eheptessadingnta Glamn Sowhetren whe ghistiotbodp wikdch

content. 31 ,
constitutes the undercoat layer is polyurethane.

10. The releasing sheet according to Claim 5 wherein the elastic body which
constitutes the undercoat layer has a 100% modulus of elasticity of at most 35
MPa.

11. The releasing sheet according to Claim 5 wherein the coating amount of the
undercoat liquid which is intended to constitute the undercoat layer is 0.05 to 10 g

/ m® expressed in terms of the weight of solid content.
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