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1 DESCRI PTION MOLD CONDI TI ONI NG RUBBER COWPCSI Tl ON
Technical Field [0001] 5 This invention relates to a
nol d condi tioning rubber conposition and nore
particularly a nold conditionitng rubber conposition
used to inpart rel ease properties to the surface of a
nol d after renoval of stains deposited duri ng nol di ng
of a curing resin, the §Re§ @%being
characterized by contalnlng a specific unvul cani zed
rubber as a base resin and a specific nold rel ease
agent. 10 Background Art [0002] In encapsulation
MolmgOMDITTORNGIR (BB LR hp@ Erron th
thernosetting resin nmolding conpound, such as an epoxy
re3|n mol di ng conpound, a rel ease agent contained in
he thernnsettlng resin nol ding conpound oozes out in
tﬂ@h?%%éFﬁgce is between a nolded part and the
surface of a nold to display releasability fromthe
cull, cavity, and runner of the nold. After over
qem@mal hundred consecutive nolding cycles, the
rel ease. agent, |ow nol ecul ar conponents of the resin,
and t IS PRENESNFAere allﬁokdh@nﬁdiodmggmbbwpomm)smon and more

t f
qﬁh%lagﬁ%&%?ﬁ??ghng’?h %b@is dfoglg;% 'ﬁi;éd tB ﬁ%’t %eléa%)e pfn)ﬁ)gnles to
r?}c?‘)‘? ﬂligﬁ‘? ?‘%&’@Ofd@f@ﬁtﬁé@‘fz Owln%@@bﬁlwdpbmng mﬁicling ef 2aseyg resin,
RROEoARRBBL B3GR, ch%i%a%{%rlg&} b H&Halﬁ aﬁnha?c Wﬁab&lcm;c?ﬂe rubber as a

g@oduct and printing ects a
%Fﬁméédha§K§ﬁﬁu5@MQﬂCwﬁdﬁ@Rd needs cl eani ng.
However, cleaning operation not only cleans the nold
surface but renoves a rel ease agent fromthe nold
Saekaeerd Adds a result, if encapsulation nolding is
resuned i mmedi ately after the cleaning 25 operation,
the nol ded parts show extremely poor rel ease.
&R@h fore, nold cleaning should be followed by shots
a nold conditioning resin conposition containing

a relreasapagenh ﬁqgldmggbﬂhﬁegrﬁlemfc%ht@a@t@ RAEY HefndddBing resin
surface thereby restoring nold _ release
B)ro& %g,tcoglgourflt such % an epoxy resm molding compound, a release agent
contained in the thermosetting resin molding compound cozes out in the interface
between a molded part and the surface of a mold to display releasability from the cull,
cavity, and runner of the mold. After over several hundred consecutive molding
cycles, the release agent, low-molecular components of the resin, and the like contained
in the molding compound deteriorate by oxidation as a result of repetition of
high-temperature molding and gradually build up on the mold surface to cause
noticeably poor mold release, poor appearance, such as rough surface of the molded

product, and printing defects after the molding.

To avert such a situation, a mold needs cleaning. However, cleaning operation
not only cleans the mold surface but removes a release agent from the mold surface,
As a result, if encapsulation molding is resumed immediately after the cleaning
operation, the molded parts show extremely poor release. Therefore, mold cleaning
should be followed by shots with a mold conditioning resin composition containing a
release agent to migrate the release agent to the mold surface thereby restoring mold

release properties.
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[0003) A nethod of cleaning a nold surface by using an

unvul cani zed rubber conpound contai ning a cl eaning

conmponent in place of the thernosetting nel anm ne

resin nol di ng conpound is knoan. According to this

nmet hod, while the unvul cani zed 5 rubber conpound is

vul canized in a nold into a vul cani zed rubber, a |ayer

popxi datively deteriorated substances, such as a
eteriorated rel ease agent, existing on the surface
of theh mfigod ofdeleonppsedndly suhece|boaniing wonporentized rubber
. i . I: cn:.ls .

B b8 SR ar vE SRt P e e pglamine

desip (okHng pempainb et kenven. arfasetidgeindhip moplydde mile tHeherulcanized
V, j C: t : [ f

IoD o BBNE e R AR B & RhisRyb B bRl g laver of

fogidagxegrletionated, subgarcen sud0B 5 dtSeramaied Rlehs 8 53MO BA)sting on the
C [ j I ified. int .

P ansrer iy ods K ELhA S nd SUAILY cEBRRLfh Hadrino e

rvvlcaniaer E@K?Tou’hitb intagerugechials moldr arsfubbertoppposition containing a
' i.al ' es| | di conpounds

EhGRRDABE B4 Bt A e B B IR L M TR Rpponns

Y peate] e/ hy tard®/60 ibslweight thas tlse beec priposadck@asbmgample, U.S.

@E&ﬁg&@%h mﬁﬁﬁhﬁ3§ﬂﬁ7gfcrea3ing devi ce thickness and

t he 'spreadi ng ‘use of 'sufface nmount technol ogy in

fabrication of integral circuits, etc. (I1CLSIs), the

shapes and structures of nol ded packages have been

i ncr edbildgliganing wetesipksi eg. rofighlyoplessifiddh irtthi & thesfeengye, and a

Feas . . s r o0
E%‘?*B‘fé%%a’“cﬁb3%@@?@%@?5#3?@?@‘?%%aﬁaif%?%ﬁ% B fupafer type
paning mpiaisgd. Malahigghresinunolding @ppoyndri mpbaompgusitions are
h&ﬁ@s%%bﬁ.kﬁﬁSﬁﬁ%e%ﬁﬁiﬁ%éu%ﬁﬁf' It air vent clogging

arr is Aot alloned

occurs, to escape, and the resin

conmpound does not flow and fails to fill the cavity,

maki ng consecutive nolding difficult. To avoid the

pr obl Bfiih te exaRtipcrasingdgiseration sqafe prabsddsenaningidefice thidkness and
inetiRe t I: - . j e..al

g e o R B L QLT if (hh gt PR, et

the-dpledhe rhanessind saederenct mpisad neschkiage yhavor baeheincreasingly

aRasARadesschhed RRAY Gendbf ,th]m]@ afd @ﬁ’\ﬂroglln&hgig gagg%lﬁsweness of

vent, a conpression type clfeaning nmateri

Ewiing gqranayng Foraemigoativier eneapiswation tivedeenimmuond. of
conpression type is able to clean 30 the clogged air
vent, a nol ded product thereof tends to be brittle in

i ts pgmighghidly RESLY Blding compound is Hable to clog the air vent. If air
vent clogging occurs, air is not allowed to escape, and the resin compound does not
flow and fails to fill the cavity, making consecutive molding difficult. To avoid the
problem, cleaning is required. It has been difficult, however, to remove the cured resin
clogging the air vent with a transfer type cleaning material because the cleaning resin

does not flow normally for the reason described above.

[0004]
To clean a clogged air vent, a compression type cleaning material has been used.
Although a melamine resin molding compound of compression type is able to clean
the clogged air vent, a molded product thereof tends to be brittle in its peripheral portion

because the resin flows out from the mold and fails to be pressurized sufficiently. This



10

15

20

25

because the resin flows out fromthe nold and fails to
be pressurized sufficiently. This 3 nmakes renoval of
t he nol ded product fromthe nold | aborious. On the
ot her hand, a rubber conposition evenly cures to
produce a single nolded sheet that can easily be
renmoved fromthe nold, which brings about inproved
Wﬁl&g?%@b\{ﬁgg h%"}ﬁéﬂﬁéd nPI%dBer}g]?ﬁ thecrﬁ%qgﬂ)ériogg h@f? the (\)’%ﬁm hand, a
tikBlkericompagitian gy filles it grqﬂn@qaersmg@smmd.sseat nhaptableesﬂy be
O mb SRR reShaian nﬁ

ol d, suéﬁ as gdc§9%%%gh %%Pgilgaﬁg?gg%ﬁgﬁg ru %gym'anmbm
compesition bs ilogfeaﬁpldﬂtedhm mmladsnmmnngoldmgp:on@amd @sthat it has

T T N TR I S

gneid] SUG@@HWHWWDE@T ated circuits (hereinafter

abbreviated as SO Cs), and particularly nolds for

smal | packages with a small nunber of pins, there is a
Irhdeshi hood that a cured product clings to the nold
because of so many cavities per nold. As a result, the

mol dedV lpﬁﬂoﬁU@betottOI@m@élonfimapp ied tb maﬂﬁsehawng;ﬂnep GMG’IEIBE; for small

9@?} %sr %R%ﬁ ?s‘a cddtﬁ?%hrn%n'%'ckageﬁ fh hrefafgavgm E%E?Psas PDIPs)

er COfT'pOSI t 1 on
|and gmllh Oléﬂltl@mmtpd claoith f{helmnhaﬂcr abiohvibiedas S@I@ﬁﬁﬁﬂ@)aﬁﬂ:ular}y

\Y; 0 VI t.les. . Thi.s
SRR B ASALLS, OPTLANA GRS ol 3 9F AL s e
@quudfedmlg@ tabba/mold foecmase been ndepanditds per delte! o a aesult, the
[ 0sition whi
%d&qm bioﬂl %go{rﬁ' Fﬁg%e t%gﬁ \Jvﬁ%? rg{nlog%cf f}%ﬁ%f x%xapcfj and remain
pr@lpep@\n@sa%lddbxm of/ltlmhesuﬂbengeinaemumrrg riélchiséng occurs in such a

B{u(PtP%\;n! qﬁolﬁ Om?chhﬂlrﬁy & n% de%q r&%vc%ﬁe deqrgtf?ogihrr}ﬁgn?g;fvﬁéﬁs This

consecutive ho P oF encapsu
Eﬂﬁéﬁrﬂpﬁﬁemwﬂ®DWUnent 1 U. S. Patent 4935175 Patent
Docunent 2: JP 4-357007A Disclosure of the Invention
25 [0007] The present invention is contenplated to

el i ni pat&yt e@wg %lﬁ%%@:%@%édé@ i ab%ge? M%%@qn@ma%&% develop

condltlonln r conpositions
pENA en giOQGWUb‘Wﬁ cReippdiiienywhich bing EOQ‘T!U»IV@ knlgligds®)d release) and

Ba¥Berd: ho1BLO RFGHAL MQ LR q@ﬁé—f&@m@ re?&b&ﬁﬂoﬂ&hesaﬁ) achieve an

increase in the number of consecutive molding cycles for encapsulation molding.

[0006]
Patent Document 1: U.S. Patent 4935175
Patent Document 2: JP 4-357007A

Disclosure of the Invention

[00G7]

The present invention is contemplated to eliminate the disadvantages with
conventional mold conditioning rubber compositions which, while providing good
workability (facile mold release), have the problem of void formation or chipping, and

to provide a mold conditioning rubber composition that is free from the problem of void
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to provide a nold conditioning rubber conposition that

is free fromthe problemof void 4 formation or

chi ppi ng and provides |ong-lasting rel ease properties

to achieve an increase in the nunber of consecutive
nol di ng cycles for encapsul ati on nol ding. [0008] The
invention is also contenplated to elimnate the

d d n .
fo?ﬁgt\r(@gtgﬁpg(g@q{‘%% %gd 3%891@856 V%ﬂgolgﬁlnlgnpél%xsg gd}g%ré Uchieve an
wieieass injthgnynibes pf eonsesfutive mo@bs@gycidsafmeemamumuoﬂn heiding.

void formation or chipping, and to provide a nold

condi tioni ng rubber conposition that is free fromthe
pﬁmbgpn1of void formation or chipping even when

appli'ed to nolds having deep cavities for snal

packagli siehtian PDHES contenBGitas tor elmlnde filor disadvantages with
p@’n%&}élnﬁ‘lr l’l’%f(?lz%(hltl %EI'P trv\‘!o%ogmg)gs SRl v%ﬁroggov%%ng good

pins, and provides I"'ease proper
a‘EWkébﬁéfYaﬁfaCIh@ﬁmléadeaSﬁh mmthnmmém@ff vomh®enetidnve chipping, and

B g\% X &%ﬁ%lcﬁ&m&ﬂmgﬁlﬂmp #J]c?s 10%11 08 ee hgmrﬁg @Egeén of void

Jects 0 &= vent ave een ac
ﬁyrmﬁ@np(prov}nlgplgg aykn thﬂrpfl[:@shsd an nyige having deep cavities for small

%@Qﬂ&%& QNG pﬂmeﬁndcg’@ﬁf)ss r'n%ﬂi% J{) %)ariixg%iéx?f% ﬁ% rpackag?:s with a

conpression type, COR
csmﬁéiosilmb@noff ofmscend urondesng;mg lagtink dredeasd peapeafaseto achieve an

15‘&9&3’5& n‘g\,\ﬁ% nﬁ&%kﬁog c%h%gt \ge%blggﬁgzgzlg% gog eﬁ(f:apgﬂgtlon mgidmg

ri'ses,
unvulcanlzed rubber conpri sing an ethyl ene-propyl ene
rubber and a but adi ene rubber at a m xing ratio of
BP9 to 50/50 by weight, a metal soap rel ease agent,

and atTh‘e%@é&e &g@ctsr &t %@%ﬁ/eﬁgﬁpﬁ v%edegﬂ; tagc%n{phg@dqu the Brgvision of

organic fatt agen
WaRPFesHeR B@C agémondatmua’ zmabwoaaposinam (dptor(@) edse.
agent. The unvul cani zed rubber has a 90% cure tine
(optimumcure point) tc(90) in the range of from50

10 t
(p 108, S50y OLE L TRRAUNR: ST o
ql% Auapegites reroving N/Fsaam dorence dtmﬁemolldmd@fessurmg resin, which

t t |
H@} gfgf@cﬁj n% ggsl:ethx?%ﬁn%? §ﬂw9£an?zg%i errﬁ?}%:g co&%ﬁsﬂg A e?x}?@h% Sp{}gpylene

g exhaideiagitpn gulbgbpler nivinpaatia PHAV/10 29 SISO by weight, a metal
COUFPFRSS Sdtnt, )G, at W@Jsfjoﬁé)qujéa 9 n@%ei%&@@?xron{: 915“39%&1 fd d Bty acid

for condltlonlng sur% renovi
831 islonyy gasat, wwth@ﬁwma irfﬁ@ﬁS@ﬁg@t candi anftty @sudrﬁmlvlh radénse agent,

TRERAN @R ize@FulbeP BRE HEF AL
conpri si n;?fzean ete hyl ene- prCore t{ﬁﬂ @b‘ﬁ%t&?@ﬁé%@ﬁ&&%ﬁ in the range
of from 50 to 100 seconds at a mold temperature of 175°C and, after cure, an elongation

of 80% to 800%, a tensile strength of 3 to 10 MPa, and a rubber hardness (durometer A
hardness) of 60 to 95. The mold cleaning rubber composition will be referred 1o as a

first mold conditioning rubber composition.

(2) A compression type, mold conditioning rubber composition for conditioning a
mold surface after removing a stain formed during molding of a curing resin, which
comprises, as a base resin, an unvulcanized rubber comprising an ethylene-propylene
rubber and a butadiene rubber at a mixing ratio of 90/10 to 50/50 by weight, a metal
soap release agent, and at least one release agent selected from an organic fatty acid

ester release agent, a synthetic wax release agent, and a fatty acid amide release agent,
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rubber and a butadi ene rubber at a mxing ratio of

90/ 10 to 50/50 by weight, a netal 30 soap rel ease
agent, and at | east one rel ease agent selected from an
organic fatty acid ester release agent, a synthetic
wax rel ease agent, and a fatty acid am de rel ease
agent. 5 The unvul cani zed rubber has a 90% cure tine

(’Qﬁﬂn‘ﬂiﬁhﬁ%@m@%r%ﬁ a@@é/gg)re bifhe (?ﬁtrxé %%i%@aa ;Ecg%) 13%he range

to 400 seconds at a nper a
't Bomcefide to 4R0 S@qoodafgat |aom01:d‘ t@ratare800%Y 5’ hehsiftee cure, an

%ﬁéx@@ﬁ’&rhopg()‘% th %gé‘% YRahs; lggg rfgt}{ gg?%ﬁlﬁﬂ%ﬁ{‘ c?%a a rubber hardness

duronet er A hardne$s)
dowameies di h@‘dn@@b@fré%@n‘a}bsuﬁhemolw dohditisnibg rulifee coepoditon will
33 &S ES ition. (3)

R B S IR SR, LMoy R TBEE
corrp05| tion for conditioning a nold surface after
renDV|ng a stain formed during nolding of a curing

A GPTnRRsSIQoiYpe. meld, COaéltlanbgsrebb@EQDmpoahon for condxtlomng a

W&H g@g}g | t oI op | ene.
fubber ar?d‘aqgér 6%?2@5%%§@%g er a a%rrI{lq§liij‘rTa1l g resin, which
GONPOSE0a5DPES tsginmerd gh‘fulmmdzeétmbkm%mpﬂsmg anreﬁhyéa&@ropylene
RRRE akf !
S ) Bl TR RaRRf ) AAD S B apa ot feast
wak reledse agent agested framda anelatsbap mbiase agandenr @b@as éatty acid ester

?EQ@ERE n%&:xl@ea l))ﬂ[h\éHJ: 9\@? @8%6 Ggprg egntdﬂ Z%th ﬁg‘g%&ﬂ% er %Iletgﬁq aget. The
p@wdwmgég"@lpmg hast a 80%oduwde tierpepatiumecund pdﬁﬁﬁ@c(@ﬂ}jm the range of

g@@:%ooctﬂrzﬁfo ?btngé %rbg%éldo{ém glra%i§$ TJ%E‘)?S é%g?,déﬁg &L gure an elongatlon

e rﬁ@ﬁ@@%ﬁ@ fegsilvastingsh o 386 16011t a%a riHber haytiekss (durometcr A
ﬁ@r@ﬁiésg)' d(ﬁﬁ) ?yb dﬁ@%%ﬁdhhbl% rubbel Qoemé(gc,fitfqrnr\ﬁgl b referred to

as thir I oni n
P@@&@ﬁIHMéC@m*@mﬂmswbbndom@nﬁnmh|rd nDId condi ti oni ng.
rubber conpositions are excellent in nolding

properties and strength as well as workability (nold
g@hgpse) and free from 20 the problemof void

ormation or chipping and provide |ong-lasting rel ease

pr opeFltq st spqoad, avd|teird mel] edndiionipetroblae kimpesitiens are excellent

ﬂnﬂﬁél@ﬁ%%rb&rﬁ&%nﬂ%’f@xggth Qk w%grh%j&%b\{ﬁg@o% ﬂageaag) Eﬁldeff]ﬁe from

in encapsu ation nol econd an
the IPgobieh @it tVP@nfOﬁ@atFQ?b‘w”efP iponpesd picofls langlastng radedsaptoperties

zﬁf@:r 511'1{:!18 ‘:e‘:gn&lﬁorﬁf‘i’é1 i BA0R My §$%%ann@e %g%@g %;’ é:&ns&%t i ggnoldmg

si ze packages such as
%iﬁsgia@rtcaw rlyn@fﬁmgl packages with a snal | nurrber of
pi ns.
[0011]
The second and third mold conditioning rubber compositions are particularly
suited to condition molds having deep cavities for small size packages such as PDIPs

and SOICs or molds for particularly small packages with a small number of pins.
Best Mode for Carrying out the Invention

[0012]

The first mold conditioning rubber composition of the invention will be
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Best Mbde for Carrying out the Invention [0012] The
first nold conditioning rubber conposition of the
invention will be 5 described first. The unvul cani zed
rubber that can be used in the invention is a mxture
of an ethyl ene-propyl ene rubber and a but adi ene
rubber. As used herein, the term " "ethyl ene-propyl ene
rdebhesed sicherei nafter abbreviated as EPM is intended
to include 5 both an ordinary ethyl ene-propyl ene
rubber (EPM and an et hyl ene-propyl ene-di ene rubber
(hereinafter abbreviated as EPDM . [0013] EPM havi ng
an et HyEemEpcaniaiderbacr hat ¢anchq w¥adyin gho pyveniien) is a mixture of an

t v
fﬁjrﬁé%ﬁ%}é%{/ ?lgbgg!; Iaf{nﬁo M?fiutgéhgﬁ@( ng}é)[%? %58?(’,1/5% é‘%%enqmltk?e term
i

8f @F%i’éf € jalhgr” @Miﬁ@“ﬁﬁr r@@b!tcrvi@teéioqﬁol??/hvﬁém meided to include

bt QnQ)frdI y

Vi sco Eg %ﬁéﬁgjr@lg&! %%bgo(%lzml gn(ﬁ’gge d’ryg'&gﬁ'x%ene -diene
reea{h Eflﬁﬁﬁ*ﬂeF %bbée‘tlétﬁ%éf‘r bREM)of et hyl ene, an a-ol efin,

and a cyclic or acyclic nononer having a

non- conj ugat ed doubl e bond, nore particularly a

teyigol yner of ethylene, an 15 a-olefin (particularly

propylene) and a yene. Exanples of the polyene
monongr M avigaeary |e§*)'£qn©/ﬁ©ﬂ?5@ i (eméiculsrly yrbrideteadiopplymerization

1at16 SEIn099decagH/ engy moile ad% r@xsﬁegﬂ!?&%&iﬂl MLENR100°C) of 5 to 300

4-¢ cIoheptadlene 1, 4-cycl ohex
hﬁrsﬁfqb%p@ﬁe %&qu]geuhé coRi opmzaion ratio of from 55/45 to 61/39 by

Aol DEBAACEBR v, . 1 Brfipsed) €09 hoft hcklagi ene,

met hyl tetrahydroi'ndene, and’ 1, 4-hexadi en

copol yneri zation ratio in the terpolyner is 20

ﬁ%ﬁffrably from30 to 80 nol % ethylene, fromO0.1 to 2
2 pol yene, and the rest being an a-olefin. The

t er pokyn®s isGasbhalyRicner &8 I
Fr eferred. iSThgb nyr?e (\%l glglges??mlﬁ% e‘ﬁ]mé 85!)% (lnsdc?ﬁrcqmmmer

VIR PRBORLE ﬁrp(gfr@cpgmaWL‘g@rlyoa qeg)oi){frg@]_@] ethylgne, an
&'fwefbu(paﬁlcﬁmﬂyrﬂﬂ@ﬁ%@é’nea hedel palier akbh l\éb %E% ﬁgge%R)monomer

i nventi on pre era

can b in t

@‘F}em s éf ?Yﬁfﬂpﬁ?téd‘ﬁi‘fbh a cl-gveloortadsmg cont éﬂtCYGi‘OdQ@)@iadl&ﬂe
b,§9 -cyclododecatriene, 1,4-cycloheptadiene, 1,4-cyclohexadiene, norbormadiene,
methylene norbornene, 2-methylpentadiene-1,4, 1,5-hexadiene, 1,6-heptadiene, methyt
tetrahydroindene, and 1,4-hexadiene. The copolymerization ratio in the terpolymer is
preferably from 30 to 80 mol% ethylene, from 0.1 to 2 mol% polyene, and the rest
being an o-olefin.  The terpolymer containing 30 to 60 mol% ethylene is more
preferred. The Mooney viscosity MLy (100°C) of the terpolymer as EPDM is
preferably 20 to 70.

[0015]

The butadiene rubber (hereinafter abbreviated as BR) that can be used in the
invention preferably has a high cis structure with a cis-1,4 bond content of 90% by
weight or more and a Mooney viscosity ML+ (100°C) of 20 to 60, more preferably 30
to 45.

[0016]
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wei ght or nore and a Mooney viscosity M.1+4 (100C) of

20 to 60, nore preferably 30 to 45. [0016] 7 The

et hyl ene- propyl ene rubber and the butadi ene rubber are
used in a mxing ratio of 90410 to 50/50, preferably

80/ 20 to 60/40, by part by weight. An

et hyl ene- propyl ene rubber content exceeding 90 parts

by weihght [ f.5..0 I walhf a . .
Ut adi Soc aaRer e RBek BB B HEHRRRE ey Biraisgiin @ mixing
Aol B/ Heloddsd, prsfarahpy 80/8d fo BU40, theartdswidging cur ed
product is hard and brittle and apt to chip. [0017] A

vul cani zati on-cured product of the unvul cani zed rubber

has a j v 9 f 9% 1 0 :
300% e e et Py, iR b il e FLFR e B Reui in
Papbeeld thgesi tif erburakiensovbbarsiodient cypreetsefd pass b Gvelsht, mold

A zat i.an-Cur : i ubber, .
{ALeE bR SR Pl AL ART 7] YRS
to 8 MPa. Wien the tensile strength is 3 MPa or |ess,

chi ppi ng occurs. A vul cani zation-cured product of the
Ul cani zed rubber has a rubber hardness (duroneter

A har - af: . 6 [ t 0. Wen, t he.
poerash oyt i PEhei ARl Sy gl Bk on o
BPGH S90%r praferabisi l@0YotonEi0en Wheoblhemlopatersis [Esethan 80%, the

Hibek! CRHEe ﬁ%ﬂ&ﬁgnﬂﬁ@ ﬁ; re time (optimmcure
poi nt) tc(90§ at'a no ggpg)é%ﬁgture of 175Cis 50 to
100 seconds, preferably 70 to 100 seconds. Wen the
tc(90) of the unvul cani zed rubber is in that range,

the ratelspizaigrecired poduetod thi yhvulanizad ndhet s o ebblkerstrength
SOTROIOV RN é%&fmfabf |5 ey enypParynhaf uf *lilglsflr@ﬁ/étﬁ X¥s 3%¥pa or less,

t hat. nol d conditioning is successtu

eipAdPFRed wit hout troubles, like sticking. [0018]
The first nold conditioning rubber conposition of the
i nvention contains, in addition to the unvul cani zed

r ubbes vuRaARhtdin-&RaPHH 8L @ 38 B1cAR8 N2 BRI Abbdr8aSY r@rgn%r hardness
el ease ggent se|lected froman organic fatty ac

tpeiped aaacssheintl to)Ss prrfsatly OvaR0. aldhen ticambler haginess is
atiod tRTheR, e |c_§@§§1g?g@dgém oEURMBL LRt dR o BEh Y ccR9aP

rel ease agent inclu al cium stearate, "zi nc stearate,

The unvulcanized rubber has a 90% cure time (optimum cure point) tc(90) at a
mold temperature of 175°C is 50 to 100 seconds, preferably 70 to 100 seconds. When
the ¢(90) of the unvulcanized rubber is in that range, the rate of cure is not too high to
allow the rubber composition to fill every part of a mold cavity, so that mold

conditioning is successfully accomplished without troubles, like sticking.

[0018]

The first mold conditioning rubber composition of the invention contains, in
addition to the unvulcanized rubber, a metal soap release agent and at least one release
agent setected from an organic fatty acid ester release agent, a synthetic wax, and a fatty

acid amide release agent.

Examples of the metal soap release agent include calcium stearate, zinc stearate,

and zinc myristate. The fatty acid ester release agent, synthetic wax, and fatty acid
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and zinc nyristate. The fatty acid ester rel ease

agent, synthetic wax, and fatty acid 8 am de rel ease

agent are exenplified by Licowax OP (partially

saponified nontanic acid ester, fromd ariant Japan

K.K), Loxiol G 78 (polyneric conplex ester, from

Cognis Japan, Ltd.), Licolub H4 (nodified
\%«gg@éa?n@ggeerﬁg bR A Bby LBRRN é&bﬁlg sagoéngoa X Blontanic acid
féf?érfmfﬂt@al)am Mﬁad& K.)s Loki @7%@0¢iyra¢ﬂ0d®,mp‘l¢mmt¢(afrom Cognis

q@ﬁeﬁl )Ltd 5<ae§m FEEr E‘ﬁgf‘fh %& zf}yﬂfdcgrbgfg] \ga%ca nf}i%&'ﬁl%ﬂaé’m Tapgn KK,
déé)rxw )VPNﬁ'Sé (menerhl eibhaed syethee: wgzerfrorarﬁhbgnﬂadapmnhéxd) Amide S
r(?ittz%t% QQtﬁ(o?ﬁ Kgi? @ogﬂ %ofwg%grb &fg&}g&n Ji gm {Verggﬁodep ),

ease agen t he
d’éﬂWélP%é(é(fa@gm ?maieefrwslé‘éof fog.x.ati o of 90 10 to
30: 70. Use of the other release agent in too high a 10
ratio tends to deteriorate the performnce of the

rubberyg Qﬁ%ﬂséotafé 8%1%/32 %Dxﬁ'agndntge %ﬂ}er ra‘éé']sg aa%?ntt El(gel%ﬁlnfrom an

nunmber of conse I'ng cyc

ofganielapiptagid esteapelesicorsnt, agenthetn g ag hendod lt“mny acel emske release
ga id e

g&g}agg ugaegi‘éhg‘}ﬁtgdj%fi%)ow t%rﬁgofv(\)/ax ng 0%% o%ﬁ ?feicage ?gé:n in too high a

aaﬁOdtend%ltceésterua@@nﬁu): pesfomsfcer@fbﬂhy r@bt&r tcom@@smat tiss sbyuring an

ruﬁ%‘ “H@ég Qﬁc& ?Xn%%h91%%?§% 5 the unvul cani zed

anoun ie rel ease agents is
i nsufficient, the nol d rel ease properties reduce.
Addi tion of too much rel ease agents brings about good
mol d B¢ &igleamayut of K wotall sepnieasonient andibiperther release agents

@s@[@é&:ﬁ 'denPEh Lulnc @Qﬁﬁacf@és}f&quase aﬁgrlrfcf g/r{c}lcw %a&yz&l({' 3 fatty acid

mel ti ng o oor i es
AtiAsaeleate agambrrﬁyngfq: RHéaded mﬁt: @V V‘td@‘lt ol 00 parts by weight of

%Wvﬁ!c%ké@m@g&r abipn Wk ltc{)%l' M&u%@%?the%gieggozr%%%xﬁ P‘ian%ufﬁment

first nold conditioning er conposition
rhwaﬂfiur@ﬁawr@mﬂsapducm nAd@@dn of (tm) mocht fedease agents brings about

Eéﬁﬁlh%ﬁinﬂei?e%ge 'BHMB% &HQOEE%OE&%?@@&EI@%P&%M&W 1] b markedly

a cli eanl ng ag ent cl eani ng cani
Eeguend flyd xm%arrrﬁltzrm Pl tajbave posrunoldiigzrropaties, and the number of

@lﬁﬁi% %B(t?tg ﬁéed]e@aﬁé{‘%é:ﬁﬂldzc%tnﬁf?ﬁ%ﬁ%%?}ﬂ%{ ik Wﬂ?m’&leg e and so

Exanpl es of use ers (reinforcing
agents) are silica, alumna, calcium carbonate,
ﬁhuginun1hydroxide, and titanium oxi de. The anount of

&killer to be used is preferably 10 to 70 parts,

nor e “PReefi&F BBIdYeoR@itibRinB CutRRE ESmpi¥dNe rahd inR&tichRay contain, in

parts
addition to the unvulcanized rubber and the release agents, a filler, a cleaning agent, a
cleaning aid, a vulcanizing agent, a vulcanization aid, a vulcanization accelerator, a

vulcanization acceleration aid, and so on.

[0020]

Examples of useful fillers (reinforcing agents) are silica, alumina, calcium
carbonate, aluminum hydroxide, and titanium oxide. The amount of the filler to be
used is preferably 10 to 70 parts, more preferably 30 to 60 parts, by weight per 100 parts

by weight of the unvulcanized rubber,
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by wei ght of the unvul cani zed rubber. 9 Exanples of
useful cleaning agents include am nes, such as
nonoet hanol am ne, di et hanol am ne, tri ethanol am ne,
N- et hyl di et hanol ami ne, and s

N, N- di - n- butyl et hanol am ne; gl ycol ethers, such as
et hyl ene gl ycol dinethyl ether, diethylene glycol

di met hﬂ(an%[@seﬁ useRfl ¢ %Eﬁlﬁé 'a%én%“%%ﬁlgé( G0 negl srLrlE}:g h%/ hlémoagaﬂolamme

i m dazol es; S 1 ndazo anount
cﬂ@ﬁﬁnﬂgmaﬁent tot@@hM@é@Hns prefeN&bﬁﬁﬂEwﬁmn&@mm&rts and

'TWI@ dpﬁ%%n?mrﬁ)laﬁmhg g’lgccﬁa&h hV\@sI gl!?lfylegg C%tho § mfa%)yl ether,

é@ e unvu anlze Ooar
t fhdleéaﬁimgl Hyehy] efaercla@fhmeﬁgdmecglycs»ljdﬂmea}wl athsurifradeoles; and

aﬁlﬁh%%n@@eﬁthe and Sa¥¢ Qiethg%?e%m%%%gré]to pe QB %g?%f ﬁbfy 5 to 50 parts,

useful "vul cani zi ng agent organtc
p@pmrgﬁegablgs fah 3ag)artd| byt whightyperpddqritd dy vekight-cnyd unvuleanized

SR e RN Y A e S AP iR aaish sanaPisantee aeen:

p@ﬁthUk@tals such as 1, 1-bis(t-butyl
peroxy) -3, 3, 5-trimet hyl cycl ohexane, 1, 1-bis(t-butyl
peroxy)cyclohexane, 2,2-bis(t-butyl peroxy)bctane,
gpgyﬂ 4,4-bis(t-butyl peroxy)valerate, and is

i s(t-butyl peroxy)butane. Peroxy ketals generally
have dEHampé@mfha&fﬁl-\l’ultfdelwagndts indhade apatid giallyl peromdes such as

I uIc agent s reC|ted a ove
Eetg?ﬁeﬂt hePJrg | vi ﬁn&g eroxids, o die age%elm%/\‘ﬁd? . and
& $ﬁn@cth)d+2f,5 Idl(f butple rpeudcyalmztam vaha!s amgmmg pa@&pt ketadst hsuch  as
o5 BRLbR perdy L3 AP B TR R R B RO i hesane,
c?@%rbb‘étrhwtﬁn @@@p{g}@gtafﬁhe alrtnmyit (c brh@ bwyi capédkyi@alerate, and
ol S r ant's
Sl B, PrBOEY REAR Apdali? 1ByBAUbfer TR ite perioa

vledng Hiallgl Pclhéldafhv uThBamulIzmizmg] bigents :’ed:ltcﬂdﬁbotvb ofay tet @d either
\{ﬁﬁ&l@ﬁélﬁém @’gl%ﬁ]ﬁmng a%é/r{fl\ﬁ?’{g ﬁ)%& hgﬂ' I@clz pﬂé@é!oanla[aow%mzmo agent

acr
B@MIS@@T balf lige pertiods wlag dni wed iho nombmeh@r at osrsrol mied tde of cure,

T DR, orPE Bo BBosion R 2 b SUAB Lt Pllemizine it o be
115mmferlgb]cydlu@tfgparsumhrealgeﬁ:rably 2 to 4 parts, by weight per 100 parts by

d
hRIGR. devaerRalatiotd g condens gAbe. &7 O P \lcanizi ingg agent, 2

hyde- ani |ne reaction produc
Julchnization-aitk sedptsab apwybit Iamdzmbremeands@fuhemdidnsadyl
di sul fide. A vul canization acceleration aid, such as
magnesi a,
[0022]

Examples of useful vulcanization accelerators include guanidines, such as
diphenylguanidine and triphenylguanidine; aldehyde-amine or aldehyde-ammonia
reaction products, such as a formaldehyde-paratoluidine condensate and an
acetaldehyde-aniline reaction product; and thiazoles, such as 2-mercaptobenzothiazole
and dibenzothiazyl disulfide. A vulcanization acceleration aid, such as magnesia,

litharge, or lime, may also be used.

[0023]
If desired, the first mold conditioning rubber composition of the invention may

further contain a pigment or a coloring agent to be made distinguishable from, for
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litharge, or lime, may al so be used. 30 [0023] If
desired, the first nold conditioning rubber
conposition of the invention nmay further contain a

pi gment or a coloring agent tom be made di stingui shabl e
from for 10 exanple, a cleaning material. Exanples of
pi gnents or coloring agents that can be used include

|eJSlQﬂh l%nh(‘cid%hﬁh Ilt%nalSUEQarﬁﬁle% 'OF? rﬁ%‘?ﬁs?&g &?@13@5‘5&%& that can be

Qfg Zj nc ower , cadm um ye oxXl
nd l}dérfnﬁqga@rz Piginentarieh me tbmvem txiden opdae black, zinc flower,

tcla&rﬁﬁlhﬂ%llo)(f»e|ré(936‘k1d@ﬂ%n°c9t§’talntonbélé& u@fa&%ﬁh&blﬂ%gﬂﬁg}éﬁie titanium

h as hal ocyanlne pi gnents, azo s nt's
donen #ad CPB%%&&) Uee X GAMC RN, rﬁéiéiﬂla@omi“éh @cd«*amne pigments, azo

fpllgﬁ@én@ss ‘él%% p‘?drrﬁé'fﬁ@t}%nza 291@(% A (ﬁﬂ{a‘%ﬁﬁ&%l <FF§§E St plgments

naphthotr|azo e pignent
A¥@nessbenzoedgolespigments, a@mhib@ﬁelzellyefsgmmwagd coywsrm,amﬁ coloring

%é&ltéﬂyﬁ& ad AELARIDhe 9%? @ﬁ%%cp 'dg%e%&d o % Lor I]@lg AR of the

be added 1s prefera to I art
\W@ngm opeqlonnpagephict ke aygdcm pisferafly abamt @rﬁhﬂodapm byl weight per

ﬁU@B&&1niQ@gﬂQﬁﬁ#”}gﬁk§§ggpgmg&ld condi ti oni ng rubber

conposi t'i on~ of nventiron IS then described. The
second nol d condi tioning rubber conposition is the
sane as the first one except that the unvul cani zed
[¥BREr used as a base resin has a 90%cure tine

(opti W@seéo%d%B%S@&fdm%n r%gg ELI% L ggmﬁ}.%s?ti(glggg‘%heoﬁmf LM 101 ¢ is then

200 to 400 secon prefe secon
deskbedl- t enperat ure of 175C. The tc(90) val ue can be
adj usted appropriately by the kinds and anmounts of the
di ene nononer, peroxide, vul canization accel erator,

co- Cr@%kdcﬁﬁcﬁ %lﬁg@rﬂﬁtzo @ $8e r%;gbsmokqg anl s aﬁr% é@hﬁ@ ﬁrst one

t he t% he unvul cani ze
V) kg L' %tb%n%cam@d rBEORHY, aStaHv@sq- rgsia has a@g%ecwsmmt(opmnum

e ;5'6119:5‘ tt:@()?' ihOMYe t RRed Lﬂﬁbﬁﬁmcgﬁ@oaﬁ' kdep c&fﬂsf 'plréferﬁ%ﬁ/r %50 to

cavity, so condi ti oni

gﬁ% é@§¥u¥@ym368%W%¥¢§®éﬁIﬁﬁﬂhout troubles, Ilke
sticking. [0026] 25 The third nold conditioning
rubber conposition of the invention is then

The tc(90) value can be adjusted appropriately by the kinds and amounts of the

diene monomer, peroxide, vulcanization accelerator, co-crosslinking agent, and so forth.

[0025].

When the t¢(90) of the unvulcanized rubber is in the range of from 200 to 400
seconds, the rate of cure is not too high to allow the rubber composition to fill every
part of a mold cavity, so that mold conditioning is successfully accomplished without

troubles, like sticking.

[0026] .
The third mold conditioning rubber composition of the invention is then

described.

The third mold conditioning rubber composition is the same as the second one,

except that the release agent is at least one member selected from a metal soap release
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descri bed. The third nold conditioning rubber

conposition is the sane as the second one, except

that the rel ease agent is at |east one nenber sel ected
froma netal soap release 11 agent, an organic fatty

acid ester release agent, a synthetic wax rel ease

agent, and a fatty acid am de rel ease agent. [0027]
le{)ggma%ne ng@g f£a’t c'f(%s‘?é?sx‘gl :?sg‘rﬁgéntsaei)?tﬁ} ﬁg whak %g]ea%e rgget:nq and a fatty
rasi %@@eaﬁgﬁﬁagwtsynthetlc wax rel ease agent, and a

fatty acid amde release agent is preferably used in

an amount of 10 to 50 parts by weight per 100 parts

byowgi ght of the unvul cani zed rubber. Wth an

insufficient amount of the rel ease agent, the

conpodiei @nletraone adigessdagsohdiledtehifioq penétol sapcelabengent, an

or S
3P Driele oA BBt DB URBRGRL R, By P ey i
arids ldase &gﬁnémerfeq@bbflmg@m ami dnhotgnt sfriaﬂ {o mpumterbyo:ﬁewht per 100

I b
8J3PL§ b%,m%%hr Q egﬁﬂlga%%%%l{e? OR%E r?al u 1c1e | I B%t c?%%‘e release

ease the nold co i oni n
asapobe chopositivn Has hahaeemmnldenunmgr;ecfunmw bhied pplicdno, of molds

%gr& oﬁ%g\)ﬁngsofcnas P94 dg% .%E%nSgSLB{I agelgr%lil’a and %Rist teose for

shot's nee
@@ﬁ@pka}lg Al p@@@g%t widna winhll numbardass. Addftid028}ocThech release

s S SO0 IO GG LRTNELRS e coppstin
ewérthfemaﬁl@MyamducBR ﬂan@typm mehtn(g (mly al:kze/teq:(d)()r RodEB Y hHeoperties,

Egﬁﬁ%ﬁé ?r‘ @Inﬁrﬁg E koe alg%ergrlhg Kng gztlgnmg operation will

mbmﬁﬁ@neous rubber nass I|ke glutlnous rlce cake while
nmonitoring 20 the rubber mass tenperature. After the
rubber mass reaches to 70 to 110C, the release

@j(s), whi te carbon, an am no-al cohol conpound, a
cyclic am de conpound, rocess oil, a nonionic
sur f adke st \?@Coag,ehmd tfgrfgamdi@ caoilitipniagdublee donkesiives can be

@%9%% tbg}ed'n?t@lowngﬂétﬁﬁd\e%ob%xmgl%dEpﬁ’l 5Qf Bﬁn r?%q %r{t(()) ga}acketed

ew m nute perio ani ¢ pef oxi de,
BEsswHe kncadertaad stadigd do b Mneadpd. d| Knadilpges e,@rﬂmuahummhhe EPM/BR

frﬁﬁU}etHeE‘&nés% Cgég Ghs rFhter F%Sé‘@[kbygﬁ'ﬁno% rlkpgal{%%lﬁge monitoring

to pr0VI de a np onltlon er co
theerubbsiviapssi srpetaiee.e Moetsampbert messrmb@es toeEs tbs110°C, the

SNAREL L0 whlte RRBEL PN A i8o HRL I C%Hx%taund, a cyclic amide compound,
process oil, a nonionic surface active agent, stearic acid, and the like are added thereto,
followed by kneading for an additional few minute period. An organic peroxide,
sulfur, and so on are then added and rapidly dispersed, and the resulting rubber mass is
taken out of the kneader to provide a mold conditioning rubber composition of the
invention. Where necessary, the rubber mass is shaped into an appropriate form, such

as a sheet.

[0029]
Kneading machines that can be used include a Banbury mixer and a roll mixer in

addition to the pressure kneader referred to above.

[0030]
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as a sheet. [0029] Kneadi ng machi nes that can be used
i nclude a Banbury m xer and a roll mxer in 30
addition to the pressure kneader referred to above.
[0030] 12 While the formof tie first, second, and
third nmold conditioning resin conpositions is not
particularly limted, they are preferably shaped into

a Shef—WhiflﬁrtHé hRAL of $he ":}ﬁélt s@c %mandnth"i'rdstln%r% %n%ioning resin

because the rubber mass may ef go accel era

FAMPaFHiionst is et byrticklerly élsmta:dathehelaet peclfardrly lkhegadiing asitket form
flff‘al E

thdt xs £v&¥ rHon Iy f%@?ﬂ fgxgg%refz nea%y %?%/ @(de%q aggelerated

cool ed a
&9’11]231310'”‘@ e eesedval hepy eﬁcn km!a@mg Ianahfmd tb@Xhibhtmbﬂap@ﬂannance
e Exanpl es, but it
megfﬁ?stblgﬁldﬂgso@ie'd gglf {bhn{ég&f% HeGed B, X amp

shou ersto i'nvention i s not
construed as being io0 I|n1ted thereto. Unless
ot herwi se noted, all the percents and parts are by
WERGAkS [ 0032] Testing methods: The testing nethods
used in Exanpl es and Conparative Exanples to eval uate
vari ous physical properties are as follows. is (1)
@ngation and tensile strength Elongation and tensile
stre th were neasured in accordance with the nethod
B8 presery pendon wilk newigtiHugratbdeh engétridotilavith refedence to

ﬁb?ﬁﬁblfeé &gyt | 1 sgdusf\d Iﬁ@%ﬁld&sto()g(mﬁj[' thk ARy dnfibn 9%%895%)1%91&? 3t being

speci nen) speci nen was prepared

ilﬁ@eiﬂ Lh@bé@ c‘énﬂp@sﬁhqwnemnwé @irhie p@@ﬂiasmluhmilscarqalﬁ}ew&ght
a nold tenperature of 175C and a nol di ng pressure of
10 MPa (gauge pressure) for a pressing tine of 5
ndonutes into a sanple sheet of 80 mmin width, 160 nm
In length, and 2 mmin thickness and punching the
$hdieg Mehadske a  dunbbel | speci nen of size No. 3

accor ghd\@sii R dhkBodd 033k Examples and Comparative Examples to evaluate

various physical properties are as follows.

(1) Elongation and tensile strength
Elongation and tensile strength were measured in accordance with the method of

measuring tensile strength and elongation at break specified in JIS K6251.

(Condition for preparing test specimen)

The test specimen was prepared by molding the rubber composition in a 37T
automatic press at a mold temperature of 175°C and a molding pressure of 10 MPa
(gauge pressure) for a pressing time of 5 minutes into a sample sheet of 80 mm in
width, 160 mm in length, and 2 mm in thickness and punching the sheet to make a

dumbbell specimen of size No. 3 according to JIS.

[0033]
(2) Rubber hardness

Rubber hardness was measured in accordance with “Rubber, vulcanized or
thermoplastic-Determination of hardness” of JIS K6253. A durometer hardness of a

stack of three sample sheets (80x160x2 mm) prepared in the same manner as described
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25 (2) Rubber hardness Rubber hardness was neasured in
accordance wth "Rubber, vul canized or

t her nopl astic-Determ nati on of hardness" of JIS K6253.
A duroneter hardness of a stack of three sanple
sheets (80x160x2 mm) prepared in the sanme manner as
described 13 in (1) above was neasured with a

t
s B AN ADSREEE RO B, e o

(@ﬂ@%mwunepmnn tc(90), at a nold tenmperature of
175C, of the rubber conposition was determ ned using
the nmet hod specified in JI'S K6300-2, "Determ nation
ygre characteristics with oscillating cureneters”
[003 (4) Mold conditioning test 10 (4-1) Ml d
Kﬁ Rﬂﬁpf@aﬁlon Bef ore testlng the nol d condi tioning

nto. anePORRR] BB Soptiiln St BAD B0R alP kSRR PRAF g 1757C,
O RiuABCTIAPIIOSIHER stas dﬁft@hﬁunn@ uwng theamebadrepeacifakdl iy 1IS K6300-2,
aﬁ@te‘rrﬁ@ﬁaﬁor{'@{} C%Eé El’farefc?e? o tlg%gc 1%%5% 'Ew%eﬁ]%{gps&u Ed)

(Ni kal et rom N ppon ogyo

fol | oned by two shots for is cleaning by conpression

nolding wwth a commercially avail able nmel am ne resin
cl eani ng conpound (Ni kal et ECR- SW320, from

M)Qﬂ@;ﬁ ngglgb]q kQgyo K K). (Ml ding conditions)
E%anm es 1 to 8 PDIP-8L (8 pots, 96

&%@)M@ Qﬂﬂﬁﬂ%¥@nples 9 to 12 20 Mld tenperature

175C/

seconds Tor i3 g%lii&% R ShaarrPOTRG: 1B S Tage o mold
tMie mdednorig opiat stehdhcdnsiitionroby maﬁm@ 5alsh025afqrafﬂ.'nantrigrhgetransfer
shandise Qﬂ‘nt}ﬁ at EshmBRIA %ﬂ%lfe dx‘ﬂ@l' Hn?m{ WRRE, rg?ea%intgf Qémpound

were naae npr essi on no a curet

geikalgn E@%@ﬁdﬁowﬁ\éppmﬂ C@mr&ﬂgab | K.Kay &llostsdeby two shots for
bleRNRHY¥Y ERPXsi6E oM AP Wi Weommercially available melamine resin mold

cleaning compound (Nikalet ECR-SW7320, from Nippon Carbide Kogyo K.K.).

(Molding conditions)
Mold: QFP in Examples 1 to &
PDIP-8L (8 pots, 96 cavities) in Examples 9 to 12
Mold temperature: 175°C/175°C
Cure time: 300 seconds for ECR-CL; 180 seconds for SW7320

(4-2) Mold conditioning test

After the cleaning operation for mold initialization, three shots of a test mold
conditioning rubber composition were made by compression molding for a cure time of
200 seconds.  Then, a commercially available biphenyl epoxy resin molding
compound (EME-7351T, available from Sumitomo Bakelite Co., Ltd) was
consecutively molded in the thus conditioned mold under the following molding
conditions to evaluate release properties and duration of mold release action in terms of

the number of possible consecutive molding cycles.
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conmpound (EME-7351T, available from Sum tono Bakelite
Co., Ltd.) was consecutively nolded in the thus
condi tioned nold under the follow ng nol di ng
conditions to evaluate rel ease: properties and duration
of nold release action in terns of the nunber of
possi bl e consecutive nolding cycles. 14 (Ml ding
H&%Q@&ﬁﬂ&%bd: QFP or PDI P-8L Mol d tenperature:
175C/ 17/5C Cure tinme: 100 seconds 5 [0036] Exanple
(the fNlpldt QkBloaPB&hdl-ti oni ng rubber conposition of the

inventMQlﬂ)terh}?bré‘mroéQ@%"m’l’ﬂsé@ket ed pressure kneader were
put 1050 g of EPDM (Mooney viscosity M.1+4 (1000 :

23) afdraboeglWrsegmds Mooney vi scosity M.1+4 (1000C):

42; 1,4-cis bond content: 95% and kneaded under

pressure for about 3 m nutes while 10 cooling, whereby

tibggyi xt ure becane a honobgeneous rubber mass |ike

| utinous rice cake having a tenperature of about
mpieol (hreliyameldgenditiauide dubbsr epri®simntod thepeventiaf

part s 0f. P rei t S f

Dol way ARy TaRaaa e g KBUE WL Bl KRB SB0EbRMP (ooney
reegsiyMpan t(§ 0GE): st3¢ and ¢ 5@ giod, BRs BBlogndyadsquaity 3)L,of (100°C): 42;

i_t; Apo process.oil (PW 380 .
VLSS 508 e 420 (8 RRELS) e HSSERE R ol A v
cadliigu hewgb drraméx tuktegarnts apmntognahs rilthaniname bikd getinous rice
' i~ele, 60 4  part of. zi.c
SRRl FES BP o bl Teniisgand W ver
$8ponits PethenBRMBR bladi @erstber thkrsamel @td poiyoxdapaiene decyl
WAl s about i, nut es. :
%hﬁa%ﬁrt;??gaééﬂzgggﬁﬁ%l %gflfﬁﬂ)rﬁ %{ fst%a}ic_ %clug (6?_8@3}4@ Paz%% of white carbon,
peedx Pty of prrsswmal (RYE-380dedy Idatitsoiedab o, KERTERYS parts) of
: Tk T . . of ..t he rubber .
e e S T AT RN
PHEO QGHBUstetnie, keddi(hg mperatlicnvaxThR (Faesaiytsapenified montanic
r api. dl a ough_pressur .
400 55, U 04012500 PSR E SR § i
bualn i ollet parts) pf dilide(t-dutybpetorpngilohicamingay sditedr followed by
i f, sheet N _thi ckness

%ﬁ? nfgl; gtg)ugol rﬁ{l}gl%t i fgﬁé K%H%Qﬁwtgrec atlrhgcwgggref If@ge ¥t controlled
P%etorﬁ?iFQﬁdCH}th gyt tilees knaadgigl ¢peravibnt hEhe usbieing r3bber mass
ggﬂ%ﬁﬂ% I?ﬁgfbﬁ?h?’@?% ﬁlr%g%i: %oglll’eg;tqﬁ lé)g sfmp%ﬁ % et GRD 1P cooled 1o
25°C or lower to provide a mold conditioning rubber composition of sheet form of

6 mm in thickness (designated composition A).

The characteristics and the mold conditioning test results of the rubber
composition A are shown in Table 1 below. As can be seen from the test results, the

composition A exhibited good molding properties and mold conditioning performance.

[0037]
Example 2 (the first mold conditioning rubber composition of the invention)

A mold conditioning rubber composition of sheet form with a thickness of 6 mm
(designated composition B) was prepared in the same manner as in Example 1, except
for changing the amounts of EPDM (Mooney viscosity MLj.4 (100°C): 23) and BR
(Mooney viscosity MLj.q (100°C): 42; 1,4-cis bond content: 95%) as base résins to
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conposition A exhibited good nol ding properties and
nmol d condi tioning performance. [0037] Exanple 2 (the
first nold conditioning rubber conposition of the

i nvention) A nold conditioning rubber conposition of
sheet formw th a thickness of 6 nm 30 (designated
conposition B) was prepared in the sane nanner as in

Eocanpht 400 §)?§§J|@Etlvef}prchi§ﬁ%{h@gmwﬁsﬁt Qf‘rgllégﬂr&:egsf R)EEPM 380, from

(Mooney_vi scaqsi't
vlidgfe%i%% Kgsap frem %/512)67@3“ ig45 @ﬁ@S)b@nﬁdreebnme $5:2 @575/@&13) of

aSicHASE OPeRAAS t
changi ng t he aé%%édé%5g%§9hgf %?glgggg’f@ (P&Wg&?}ﬁﬂ& gater, from
| eRgmistIapankéidh) from 45 g (3 parts) to 75 g (5 parts),
and replacing 85 g (5.7 parts) of Licowax OP with 85
g (5.7 parts) of Loxiol G 78 (polyneric conplex ester,
from 16GeOMSacd@RARy bl dihk- m%idTrb%n&:xB&?lﬂgtﬁgt' ?%BESQ‘ o%nqle rubber
the nmol d conditioning test resul 0
CORpeEien Hhamg dernsiolable . TAbe dest reswhie pravstthe esuipbsition B to
RKRHE gb Qﬁ%@ Bt ng
pr opertlaﬁrsdéa I§[Iofz’élxacon ﬁ?lgﬁﬁﬂ&gﬁ%%??g%ﬁ%ﬁ%léﬁ [ 0038]
Exanple 3 (the first nold conditioning resin
cgﬁggsition of the invention) 10 A nold conditioning

r conposition of sheet formwt h a thickness of 6

%m@%eﬁﬂtmﬁﬁol@l%&ﬁbﬁlhg Restd) C()Wg:% B?H@qn cﬂts&ﬂ

same manner as in Exanple 1, exc OI' rep acl

g (4 parelhcopditioning ns&bérawam@swpwf slocey foran iy ¢ smcl@xf:ss of 6 mm
G dsCon b %Bﬁﬁés@ﬁ@n @5‘ Ghas El%ghég'lﬁ‘ 9(368551{1& Ifxerzhéal%r Esafft é}%an%le 1, except

I cowax 03 Wt h art
ProErerieg Orgy(&rpéff&)r %{‘omnc HEAROY AT PR paparefialiym sicgrate and

T8acetpay: 52%;5537 ba?ﬁs 6§L§H\Qa}€ o B 8 g?ﬁ‘?‘gaz'tsq %Erﬂgvoiﬁslt{ -4 (modified

results conpositio re’s
?&WP%“@Nlﬁﬁ€1€@§wﬁﬂ@§WN€§ibrove the conposition Cto
exhi bit good nol ding properties and nold conditioning
performance. [0039] Exanple 4 (the first nold

condi ThehBGclcHRRET a6 RO Sh1d0BoRfitiduk 't@s\( %Eﬁl%n))f 28e Aubber
mol d condj.ti onjn “g rubber co S|t|ono sheet form
SV

FRTPPSH PN AEH RV AN § afih L ( dE iatcedtscampdha FoRP@jtion C to

watsibio Bé ol Medinapri e S ARB nfDB&Hditdin ég)e%ﬁﬁmc% 1,
except for using, as base resins, g of

(Mooney viscosity M. +.4 (1000): 23) and
{0039]
Example 4 (the first mold conditioning rubber composition of the invention)

A mold conditioning rubber composition of sheet form with a thickness of 6 mm
(designated composition D) was obtained in the same manner as in Example 1, except
for using, as base resins, 825 g of EPDM (Mooney viscosity MLy (100°C): 23) and
675 g of BR (Mooney viscosity MLiws (100°C): 42; 1,4-cis bond content: 95%),
replacing 60 g (4 parts) of zinc stearate with 60 g (4 parts) of calcium stearate, and
replacing 85 g (5.7 parts) of Licowax OP with 85 g (5.7 parts) of Amide S (aliphatic
acid amide from Kao Corp.).

The characteristics and the mold conditioning test results of the rubber
composition D are shown in Table 1. The test results prove the composition D to

exhibit good molding properties and mold conditioning performance.
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675 g of BR (Money viscosity M.1+4 (1000):

1,4-cis bond content:

959 ,

42:
replacing 60 g (4 parts)

of zinc stearate with 60 g (4 parts) of cal cium

st earat e,

am de from Kao Corp.).
n@lhdoicondi tioning test results of the rubber

npositiqon D are shown in Table 1. The test
ftion Dto

S OVEE S OGRS

propera hesd angicmkd Gongi

[ 0040] Conparative

r(GpBEtEHAFS

M} chAEHicAR@ L GO TP
same_nanner as in

results

exhi bit good nol di ng

cbﬂ'n?aéié?&a 19%%&&“

L, ample 1 A nold con

SR A) ofasibidiedtigrthe sdnnhmanndiag kn Essmple 16 except
1 n © .

B8 DO MRRP AR HIr) 25) o

Gfth a

itioni

aci d

and 25 replacing 8519 (5.7 parts) of Licowax
OP wth 85 g (5.7 parts) of Amde S (aliphatic
The characteristics and the

]tﬁickness of 6 mm
ng

B (Mesoei yisegsity e Lo (ERISW:(Mb dreyisviond omitept: MSP#4to 600 g and
Q&@Q&}ﬁpgﬁxd§nd BR (Mooney viscosity M.114 (100C): 42;

1,4-ci s bond content:

959 to 600 g and 900 g,

respectively. The characteristics and the nold

condi tioni ng test

are s
Lo

fail's to provide the

blifion ENGe EHRARLTHL Tabb Por'RQEz;r{
mol d wit

st results of the rubber
Hégnchaiacteiisties mnd Adiccamldeosdispning oesit heubiest the rubber

F‘ﬁfo% R 9 irgsﬁltg‘r}ge rubber
asting rel easée

bOLe

ong-

conmposition E

propetteed. fqroesrids mblfals| toExandk éhd nBldnpite ldhg-lasting release
%@&p&e@_ 3 Exanple 4 Conp.
nposi ti on Conposition Conposition Conposition
Conposition ABCDE Ratio of EPDM 70 60 70 55 40
Ratio of BR 30 40 30 45 60 Elongation (% 247 138

2U%1d> 54 Tensile Strength (MPa) 4.8 3.9 4.6 4.1 3.8

Items Exanple 1

Rubkgr Hardness 91 92 90 92 92
Example | | Example 2 | Example 3 | Example 4 Comp.
Example 1
Items
Composition | Composition | Composition | Composition | Compoasition
A B C D E
Ratio of EPDM 70 60 70 55 40
Ratio of BR 30 40 30 45 60
Elongation (%) 247 138 243 82 54
Tensile Strength (MPa) 4.8 39 4.6 4.1 3.8
Rubber Hardness 91 92 90 92 92
tc{90) (sec) 63 57 69 56 60
Molding Properties B
Mold Releasability A C
Freedom from Void
Formation A A A A C
Number of C i
umber of LONSECUIVE | 51000 | »1000 | 1000 | >1000 395

Molding Cycles




10

15

20

25

30

tc(90) (sec) 63 57 69 56 60 Mdlding Properties A AA
A B MIld Releasability AAAAC FreedomfromVoid A
A A AC Formation Nunmber of Consecutive >1000 >1000
>1000 >1000 395 Mblding Cycles 17 The nol di ng _
properties, nold releasability, and freedomfrom void
formation were eval uated according to follow ng

St anda{rhgsm& ﬁ@%%ﬁe f QL 183 9%5&%1 uaﬁﬁ %reteﬁlt?rpi%% vold" formation

Table 2 ndar or eva ng no

pfr%bévqiueé@i aosowmg:z@tfell@mng@mdarrém Csgangfirds ni@oemaluen@ are the same
Ihhlablggahg_o,#omer than 3% B: Rate of occurrence of
inconplete filling is 3% or higher and | ower than

10% C. Rate of occurrence of inconplete filling is

10% or higher. Standards for evaluating nold

réandaris e avelpatimmomaldingamepestiesoccur r ence of chi ppi ng is

| ower  ham.3%, (ﬁrreﬁe@ctcﬁ 11950{1833&9%2%&61 ogJer LARiNg is 3%

or higher and ower oCcurrence

of chi BpRal ¢fsoctogsmse i lgh@npie@t@hdansjé%‘ or highiel amat fomgr than
freedo ojrom void formation: A Rate of occurrence of

voi d forrratlon is |lower than 3% 15 B: Rate of

occur reni#e of osepirandeort mecoinptetd §113%60t0% oghigherand | ower
than 10% C. Rate of occurrence of void formation is

10% or higher. [0042] Exanple 5 (the second nold

(g%gg“{jg gﬂlc@gu&}e}%q]q&dgag&%khéon of the invention) In a

acket pressure ader were put 1050 g of
EPDM( #e gl ozorropased shippinplis levet 10OGYs. 23) and 450 ¢

of BR k. “@ﬁ@@ﬁ/oc\éh%&gnd}flﬁl%}lélsﬁ /%Jopgglcr &a1 owc1 t an C{ Ry,

bond cont ent undet pressure
about @ Riteef essunprickef cloipping irgi 0% hekighyr. t he ni xture
becane a honobgeneous rubber mass |ike glutinous rice

Standards for evaluating freedom from void formation:
A: Rate of occurrence of void formation is lower than 3%.
B: Rate of occurrence of void formation is 3% or higher and lower than 10%.

C: Rate of occurrence of void formation is 10% or higher.

[0042]
Example 5 (the second mold conditioning rubber composition of the invention)

In a 3000 ml jacketed pressure kneader were put 1050 g of EPDM {(Mooney
viscosity MLivs (100°C): 23) and 450 g of BR (Mooney viscosity MLy (100°C): 42;
1,4-cis bond content: 95%) and kneaded under pressure for about 3 minutes while
cooling, whereby the mixture became a homogeneous rubber mass like glutinous rice
cake having a temperature of about 80°C. To the mass were added 45 g (3 parts, per
100 parts of the EPDM/BR blend (hereinafter the same))of a polyoxyalkylene decyt
ether surface active agent, 15 g (1 part) of stearic acid, 600 g (40 parts) of white carbon,
45 g (3 parts) of process oil (PW-380, from Idemitsu Kosan Co., Ltd.), 75 g (5 parts) of
calcium carbonate, 75 g (5 parts) of titanium oxide, 75 g (5 parts) of zinc oxide, 60 g4
parts) of zinc stearate, and 85 g(5.7 parts) of Licowax OP (partially saponified montanic
acid ester, from Clariant Japan K.K.), followed by kneading for about 3 minutes.
Finally, 48 g (3.2 parts) of dicumy! peroxide was added, followed by kneading for about

I minute. The temperature of the rubber mixture was controlled not to exceed 110°C
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cake having a tenperature of about 80C. To the namss

were added 45 g (3 parts, per 100 parts of the

EPDM BR bl end (herei nafter the sane))of a

pol yoxyal kyl ene decyl 25 ethetrs surface active agent,

15 g (I part) of stearic acid, 600 g (40 parts) of

V\,hite carbon, 45 g (3 parts) of process oil (PW380,
fth@Wuh AR Thd %Heéﬁg?gaﬂg%(m Ltﬁe)ms¥%§ rftbeP ?x{atsssxmgfrg%ldly passed

cal crum car bonat € t1tani um

7hroyels grogave solleps tOzherﬁélamd. igjes, a mcgar(dzuro heaopkyl toR5%T actower to
%r@@ﬂ@%%ol@%n&%oﬁ%é ertRf?chﬁ 09{104- o &fggr{n'l A ¥ ckness
saponi f nontanic- acid arlan p
Kdt@gnatefi@pmm@ow) kneadi ng for about 3 nminutes.

Finally, 48 g (3.2 parts) of dicunyl peroxide mas

added, followed by kneading for about 1 mnute. The

te”pe"I%EU&?ar&fterfsB@s LHBOGE At %Bﬁ?(t gotgétopésh {joﬁao{he rubber

to exceed 110 throughout nea era
THEPPEEN F.arf’g%hou@b’ér’l‘ 3 balay. r dpi Qah)beoa@sﬁdm thértestighults, the

%ﬁ?ééiﬁ&l ¥ etﬂﬁte% 4 o3d %ﬁﬁgeﬁogeht& Qn@mﬁnfcg%dﬁ%gl g%e,t%c?mance

cooled to ower ovi de condi fionin

r ubber conp05|t|on of sheet formof 6 mmin thickness

desi gnated conposition F). 5 The characteristics and
Id conditioning test results of the rubber

ERAPBRIG RN cFor B0 RN 1b:ﬂn§_ ﬁ.ﬁ:lbgr @ kx‘?ﬂﬁ’n O%BWHan)

seen fromthe test resu

exhi bt Beldgepditipppg M@emm@smeeof alw fmtndmth a thickness of 6 mm
f t

SO oY) Of TAOGRT L OD4E gELATRLE D K1 Fppl . excn

forv@negiag the gmpuniplof EPSRG| Maomien giscotityeMLeero& (i 8% and BR

WOWJ‘ISJO@&W% P(ﬁ)()t’@] Qﬂ?nqsﬁtsc@fbogd %texgtd@_%%?r%t ase resins to

onpoSi tion inthe
%&@P@ 680 gesaé@@twelwhae@ag dhangmetns oértmmrtoses@foalammsso from

(Mﬁﬁﬁko\éérﬁ%ﬁ 1Y oNb f é’ﬁﬁs)(t%%cg &5 ;%1?’%) ang r%méi@f E%%g%arts) of

vi scosi t "bond
hicopax éjél é%‘ﬂh§5 Eo(5 79@@“@ OérteDX@ﬁOth 8 trofpewic wehylex ester, from

gbgfﬁgygﬂ,gntmg?(armunt of the process oil (PW380, from
15 1 dem t'su Kosan) from45 g (3 parts) to 75 g (5

parts), and replacing 85 g (5.7 parts) of Licowax OP

W th ﬁ%g (5.7 parts) of Loxiol G 78 (polyneric

conpl égi‘ré?te“?tt%nﬁmdoé%i%o d apraditioping, yest Teaults of the rubber

ehasRER! G S&é @ﬁov@ﬂ@h trhslemo! dreomdl Lhani ;5}9\/5 ?n?et ccrn%%élt r;t G to

of .t.he rub osition G are shown in

ekt goodmg mSPERPértteﬁé“%M@th@ﬁl%ﬁe@ﬂmcéxh| bi t
good nol di ng properties and nold conditioning

per f or mance.

[0044]

Example 7 (the second mold conditioning resin composition of the invention)

A mold conditioning rubber composition of sheet form with a thickness of 6 mm
(designated composition H) was prepared in the same manner as in Example 3, except
for replacing 48 g (3.2 parts) of dicumyl peroxide with 28 g (1.9 parts) of dicumyl
peroxide and 20 g (1.3 parts) of n-butyl 4,4-bis(t-butyl peroxy)valerate, replacing 60 g
(4 parts) of zinc stearate with 60 g (4 parts) of calcium stearate, and replacing 85 g
(5.7 parts) of Licowax OP with 85 g (5.7 parts) of Licolub H-4 (modified hydrocarbon,
from Clariant Japan K.K.).
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[0044] Exanple 7 (the second nold conditioning resin
conposition of the invention) A nold conditioning
rubber conposition of sheet formwith a thickness of 6
nm (designated conposition Hyswas prepared in the
same manner as in Exanple 5, except 25 for replacing
48 g (3.2 parts) of dicunyl peroxide with 28 g (1.9
part s)Tif chaiaetéfylicsPRA AXd H8!1 d8Rntholidst3eNAL toﬂheo(fo sition H
n-butyl 4,4-bis(t-butyl peroxy)valerate, replacin n&@
fre (Sﬁo‘féif&rlfi shabdr 27 hbe destapaite R}iﬁ)‘tehtmfxgnmwtparﬂsm ofhibit good
CAbIG s Prelcpdsa c. (5.7 parts) of
Li comrg)l?%? thgm(ﬂ]gm{dggnp rtgs o? Li colub H 4
(nmodi fied hydrocarbon, fromdariant Japan K K ). 19
§ ﬁharacteristics and the nold conditioning test
rl@etilt s of the conposition H are shown in Table 2.
TE)@HIp@eSS ftﬁ@&'ébﬁ(fmﬁfdoc\bﬁdﬁlﬁﬁmg Qéﬁﬂpédrﬁﬂoggw'ﬁ' o %e‘%mnﬁbﬁ)
good di ng properties an con
per f orf’hﬁh@@e@onpwz;slg rulspeEgempisétion |fishest §@m:wuh ﬁmmdcness of 6 mm
QQ&%ntate@rHoﬁﬁmgiﬁéxﬁ h &9% :gl%r Shrkd (ﬁpth%fsahﬁem Iﬂl\éﬁ OE)}anﬁle 5, except

condi ti oni ng rub COI’TpOSItIOﬂ 0]

Pt Fepkactgi ¢Xhe s the BR Moov(i@egxsgmsawdm@r@a&%ﬁ. é 1 ¥-cis bond

[ S
\ééggtggttr @Q%g?ﬂ;ﬂegﬂja % ?{@M%{E@evm%%t)éa/ﬂﬁ\fomoem 135; 1,4-cis bond
FPRlews 96 Yo).Menlaging HE@O)3.2 mrts) of dicginy! poredidecwitit @R (0.9 parts) of

351/%136’6"2:){1@/1 gg’@: 2)59&8@33@\@%@5’ %g% /(? %91&:56) (%’f Munlxgy-il— glco%‘(o%g)rc’flacmg

cont ent
S8t &) pass) e élumsteam wkhdedlvg ¢hpars) @f (c@ic@mpauemst)e ofid replacing

135:!; (|9 %ﬁspgft ﬂlcofﬁ @ﬁy\)/ﬁ:% §5 8'??’? %Qﬁs)ad}dArggiegS %ﬁpﬁ;&tlc ag \d amide,

parts) er oxi

domyKaeC @fﬁléarate W|th 60 g (4 parts) of cal ci um
stearate, and replacing 85 g (5.7 parts) of Licowax
OP with 85 g (5.7 parts) of Amde S (aliphatic acid

am deiThe ERAMPKRGCREDPINe r%éldTJ&%dﬁBQ{ng%é% b 6F tl?engqntx}n)%ition i

% conditjioning test resul e conposit
areesheB il Trble Fablde fest salts prove ﬂeesqﬂntwsmwéo fibree good molding

%@@&ghﬂmeaﬁ Iﬁ@f‘() eéngped nolding properties and
gl eani ng perfoI%mance [0046] Conparative Exanple 2 20

A nol d conditioning rubber conposition of sheet form
' t‘g a. thickness of 6 mMm

Poac)
Comparative Example 2

A mold conditioning rubber composition of sheet form with a thickness of 6 mm
(designated composition J) was prepared in the same manner as in Example 5, except
for changing the amounts of EPDM (Mooney viscosity MLi+4 (100°C): 23) and BR
(Mooney viscosity MLi+4 (100°C): 42; 1,4-cis bond content: 95%) to 450 g and 1050 g,

respectively.

The characteristics and the mold conditioning test results of the composition J
are shown in Table 2. As can be seen from the test results, the rubber composition J
suffered void formation, and the mold conditioning performance was poor in terms of

the number of possible consecutive molding cycles.
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15

(desi gnated conposition J) was prepared in the sane
changi ng the

manner

bond content:

as in Exanple 5,
anounts of EPDM (Mooney viscosity M.1+4 (1000 :
and BR (Money viscosity Mli4 (1000 :
95% to 450 g and 1050 g,

except

for

42:

23)
1,4-cis

respectively.

25 The characteristics and the nold conditioning test

regsdits of the conposition J

can be seen fromthe test

clowposi tion J

results,

suffered void fornation

and

the nol d

are shown in Table 2. As
t he rubber

condi ti oning performance was poor in terns of the

nunber of possible consecutive nolding cycles. 20

[0046] 'Table 2 tie anple ¢ Exanpl e 7 Exanplle 8 Conp
Example 2 Itemns ¢ dn n@sﬁ t Exvamgo rig dsiatripbns ;g;mlf@
Cemposition G Hi#—J-Ratio of E60.70 70 40 _Ratio fL P
B40 30 30 60 El qruabéstion 120mk8idonlB8nRdsitioh € rtﬁ;lnb&m@t P Cémposition
4.3 4.1 4.4 RubBher HA487 75 8G: 92 | tc(H0) (|see287 278
267 58— Motdirng—Rreperties—A-AA-A-B—Nbtd-Rel
@@ga@fEPDMA AA|A CTOFr ebdonsd ronh Voitd A A A A0C 40
i—orma%é Nunber Jof nsecutiTve >1000->1066—>1000

2666 Mol di ng Cyfles [00%8] |s B3&nple 9 fPhe 60
t condi tji onyng r ubb conposi f)onjof fheée

ellhlofhi 1P 41 {4 50 14 & 54
Tensile Strength (MPa) 5.8 52 43 4.1 4.4
Rubber Hardness 83 87 75 &0 92
tc(90) (sec) 329 287 278 267 58
Molding Properties A A A A

Mold Releasability A A A A

Freedom from Void

Formation A A A A C
Number of Consecutive

Molding Cycles >1000 >1000 >1000 >1000 486
[0048]

Example 9 (the third mold conditioning rubber composition of the invention)

In a 3000 ml jacketed pressure kneader were put 900 g of EPDM {(Mooney
viscosity ML+ (100°C): 23) and 600 g of BR (Mooney viscosity ML;.4 ( 100°C): 42;

l,4-cis bond content: 95%) and kneaded under pressure for about 3 minutes while

cooling, whereby the mixture became a homogeneous rubber mass like glutinous rice

cake having a temperature of about 80°C. To the mass were added 45 g (3 parts, per
100 parts of the EPDM/BR blend (hereinafter the same)) of a polyoxyalkylene decyl
ether surface active agent, 15 g (1 part) of stearic acid, 900 g (60 parts) of white carbon,
75 g (5 parts) of titanium oxide, 1.5 g (0.1 parts) of carbon black, 225 g (15 parts) of
zine stearate, 150 g (10 parts) of Loxiol G-78 (polymeric complex ester, from Cognis
Japan, Ltd.}, and 150 g (10 parts) of Licolub H-4 (modified hydrocarbon, from Clariant

Japan K K.}, followed by kneading for about 3 minutes.

Finally, 18 g (1.2 parts) of
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In a 3000 M jacketed pressure kneader were put 900 g
of EPDM ( Mooney viscosity M.1+4 (100C): 23) and 600 g
of BR (Mooney viscosity MI+4 (100C): 42; 1,4-cis
bond content: 95% and kneadegh under pressure for
about 3 mnutes while cooling, whereby the m xture
becane a honobgeneous rubber mass |ike glutinous rice

Were A dg&%yxidegwas tﬁﬁ@@r ?Jlgmdogﬁ%%%m?%r ] e MsS .
EPDR BRI O PEihg f(lHeqr @mﬁam s tbﬁﬁrcélacm}))) tooéxcacd IIODC throughout the

H@JeX&ﬁ%%F&X o@"gt@g%&ulu 5]%585%)5&3\%%0%% %’ g))aéas%? %erlg;lheprcseure

cra @r@rﬁo be ?@pgd (1Bo pasheet) andfto thietcanled o @%@ er 101;@ t(g p((ﬁficﬂe a mold

et SRR Mk, G658 (0 OF KB if i, s

G@mmp@ﬁowﬁﬁer from Cognis 15 Japan, Ltd.), and 150 g
(10 parts) of Licolub I-1-4 (nodified hydrocarbon,
fromdariant Japan K K. ), followed by kneading for

about 13 MhRuLESsticEL ekl dm%I%S Hﬁm% c% rff(‘&)llé 81’ %15 cpppposition K

di cunyl peroxide was ad
aroskovin i rligbls. 3.Thas qaedwesmufrenotﬂaetthﬂ n‘emﬁtsenhmbcxmpkmtxon K

‘@Qﬁb %J glnllcﬂgm g%pe%h%)éﬁ(?%%fcfcl%g’mtoﬁr 24 ﬂ%}t% tcg\g

nea opera e resulting Pubs
rapldly passed t hrough pressure roIIers to be shaped
into a sheet and to be cooled to 25C or | ower to
pY&¥lde a nol d s conditioning rubber conposition of

@%%blcﬁ@r{m@%g@mgﬁﬂ dol itmlahx‘f) ?@sﬁ?%c{n%g annat Ic ipvention)

conp05|t|on aracreri s
condi & oelidsgndisening éé‘lblﬁlt engfositive of ermebirti vairh Kthidness of 6 mm

%J!:@l%ﬂatb@ ca_rﬁp(l)s?tlo% %@@?E{C@%p%gd ?I?E)% {ngg%f}ntﬁgr atisﬁltssllt aﬁréale 9, except

results, he co ood

&rdié@ﬁgln@éheaﬁaomqu Warrdéarbaonirog i@rg Ofmamsb fo 1050 g (70 parts),
FQPAR]e Bxanmb ?aljf% LR s,‘ié%a'&éj ﬁg'zés ggi‘? géx’as‘?t%:fon 1rﬁrglsstcax ate, and

conposition o e invent |on
FhpsEe teomposi of beriol G-IRdem 1 Bt gr(Mi gekts o6 ei(iB psrtf 6
nm (designated conposition L) was prepared in the

same manner as in Exanple 9, except for changing the

anDUNthOfhaphiid Bt & A0Re fn(&mgx%qt &gﬂ(%%stpﬁa ﬁl?s) oft tﬁe %9880&;@ L

(70 parts), i s replacing 22
@rﬁe%bpgfpemm? e 225 The (tes lﬁatrltsSprow tbfalcclingmlmreér sa exhibit good

ﬁﬁﬁhn%:ﬂ?@ﬁ@h&%nﬁ%léwgmrﬁﬁ fgrﬁhnc@' 78 from 150 g (10

art to 225 g (15 parts) e characteristics and
the nold conditioning test results of the conposition
@ re shown in Table 3. The test results prove the
Qﬁgosition L to exhibit good

Example 11 (the third mold conditioning resin composition of the invention)

A mold conditioning rubber composition of sheet form with a thickness of 6 mm
(designated composition M) was prepared in the same manner as in Example 9, except
for changing the amounts the EPDM (Mooney viscosity ML.4 (100°C): 23) and the BR
(Mooney viscosity ML.4 (100°C): 42; 1,4-cis bond content: 95%) to 1050 g and 450 g,
respectively, replacing 225 g (15 parts) of zinc stearate with 150 g (10 parts) of calcium
stearate, changing the amount of Loxiol G-78 from 150 g (10 parts) to 105 g (7 parts),
replacing 150 g (10 parts) of Licolub H-4 with 45 g (3 parts) of Amide S (fatty acid
amide, from Kao Corp.), and changing the amount of dicumyl peroxide from 18 g (1.2
parts) to 30 g (2 parts).
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15

nol di ng properties and nold conditioning performance.

20 [0050] Exanple I 1 (the third nold conditioning

resin conmposition of the invention) A nold

condi tioning rubber conpositiggn of sheet formwi th a
thickness of 6 nm (designated conposition M was
prepared in the sanme manner as in Exanple 9, except

{V&r +Z ﬁgct&hsg CQQR&' ﬂ{eﬁn&gg E@W%@&p%w\&%@? 'cgﬁlxposmon M
melalw“(nlmlofz)ble 42 Tme Aest rsulbo prbve chateht co@p84iticroMLB&Abigs good

25 g (15 parts)
nggégg(gfggég?£§§ﬁt%ﬁé%%n&ggiggpar %) of cal ci um
stearate, changing the anmount of Loxiol G 78 from 150

(10 parts) to 105 g (7 parts), replacing 150 g (10
%Hﬁﬂ%) of Licolub H4 with 45 g (3 parts) of Amide S
t he
bl 12 BT o B e Bados B A L
to SOAnglﬁ Cpadltlgl)lng 2bbThenghait@otoéshist foos \aﬁda thieknegsl of 6 mm

t {
SRR R0 S9N 3PS 4 IR SAIPETLM DL o, xcn
&amsokring WO ek tieoBRs(Moawy wedodity dvibr. 0 pEICCESA2anidd-cis bond

P00 LA, BEGFONTRNES (kOOETLY S ENAONI 6132 vons

ptmt@m Yn). chammbgl theomakiuni ofiividte roathoerfrao 9poO i (60 eartdfto 1050 g

Sl XML & WEARGE A0 G581 SEL 8 o s

Erantld 195 geidCaptts) dlocalviapl mﬂrfﬂg tﬁﬁﬁglgg ofic itheuBRf 1oxiol G-78

(0] +
EUROTAYs VLEGHR) WY My Lo CRO0: 2o 8200 o o
proody w1t135§ Q(M [eirts) dahdintyd pemnidenind 195%9.9 palengi INGbis(t-butyl
%% white carbon from900 g (60 parts) to
gﬁﬁng?%é parts) repl acing 225 g (15 parts) of zinc
stearate with 105 g (7 parts) of zinc stearate of 195

(13 parts) of calciumstearate, changing the anount
of Lokieolch@aggristics oamdl 8@ gnc(ldOcqmdmos)ngt mssoes@cs(a@the rubber

¢ LGumyl
S han e, SRyt 908 0 ARkt b DR Tmesiion N 0
qg@]tgt godgnglding pyopeftics and mogt tonBuoying p|e§0rmance
per oxy) cycl ohexane. The characteristics and the nold
conditioning test results of the rubber conposition N
are shown in Table 3. The test results prove the

conposition N to



2]

10

exhi bit good nol ding properties and nold conditioning

per f or mance. 23
Exanpl e 11 Exanpl e

Conposi ti on Conposition

| 2

[ 0052] Table 3 Exanple 9 Exanple 10
Items Conposition Conposition
KLMN Ratio of EPDM 60 60

70 60 Ratio of BR 40 40 30 40 Elongation (% 138 116
163 112 Tensile Strength (MPa) 5.8 5.1 4.6 5.3
tc(90) (sec) 329 312 287

;
;gg?ﬂl\/bl dability AAAA Releasability AAAA
Frabkdbm from Void A A A A Formation Nunber of

Consecutive >1000 >1000 >1000 >1000 Mblding cycle

Har dness 85

89 88 89

Industrial_ Applicability s [0053] The nold
condi ti oni ng rubber id i Iavent | on
B{eOVi des a nold wi tﬁ%e@gglglt g%ageqléeg(z = %raglﬁ)le_rﬁ esExSHlale 12
ents sticking of cangohidied Pafosili®h | NEorkAYERY ! @olposition

vent, etc. that woul d okherwise ogcur W th fshe recenty
FTrprovenent o epoxy——encapstt-att-rg—resi-ns—and
IeptiawE ERPM of senilcondiftt or devi@es. The tMus 60
g{éﬁar%ﬁ 10 nold rerease propertTes tast—tong;

P& an increase it the|nu of |possithl e 40

Ut e ol di ng cyghes and 1 ing to i pproved

%?ﬁ%ﬁ@#?b?%y ve (A Wk 1t 163 112
Tensile Strength (MPa) 5.8 5.1 4.6 53
Rubber Hardness 85 89 88 89
t¢(90) (sec) 329 312 287 283
Moldability A A A A
Releasability A A A A
Freedom from Void
Formation A A A A
Number of Consecuti
Molding cycle e >1000 >1000 >1000 >1000

Industrial Applicability

[0053]

The mold conditioning rubber composition of the invention provides a mold
with excellent release properties and prevents sticking of a molded part to the cavity, air
vent, etc. that would otherwise occur with the recent improvement of epoxy
encapsulating resins and advancement of semiconductor devices.

mold release properties last long, achieving an increase in the number of possible

consecutive molding cycles and leading to improved productivity.

The thus imparted
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1. A conpression type, nold conditioning rubber
conposition for inparting release properties to a
nol d surface after renoving a stain formed during

nol ding of a curing resin, whch conprises s an

unvul cani zed rubber conprising an ethyl ene-propyl ene
rubber and a butadi ene rubber at a mxing ratio of
90/ 10 to 50/50 by wei ght aqng Pﬁse resin, a netal soap
rel ease agent, and at | east ‘% el ease agent sel ected
froman organic fatty acid ester rel ease agent, a
synthetic wax release agent, and a fatty acid am de

Ieas o n ul c ni zed rubber havi n 90%
cure tlne ﬁ E?K%' cng)%0| %w?@?96¥g?'cmpwgﬂf ' ypparting
fmbmeaaop@tlm asecldrdsfacd afeer mehah ihe apaiminhed ehiride/®Olding of a

1e re el ongation of 80%to 800% a
?Cglﬁgg?% ngrhiecﬁ OWprIFes to 10 MPa, and a r ubber hardness
(duroneter A hargngﬁg) of 60 to 95. 2. A conpression
type, obardemige g Clgﬂ’rﬁb‘éll‘lgcéf%rp‘ﬁéﬁ’lﬁﬁleowoﬂﬂﬁne rubber and a

ibwpalidnk Rgbbet & A BIXQRSELPHORG( io%/i@bﬁwﬁﬁ?h%s%%a%@&%n

after renoving a stain formed during nolding o

curing &sisBa %mthé%ngﬁdses an unvul cani zed rubber
conpri si ng a e- propyl ene rubber and a

but adi m.Xxi n o of .90/10 to 50/

by, werGRretat® Egﬁagssg%g?lﬁctecgfrﬁ@taaaor Sinip N e Rag g e agent,
amssin@etiaval elsse apet, ned e&sE agentids allect ggnf r om an

organic fatty acid ester rel ease agent, a synthetic

wax r &{cﬁﬁﬁ&lc@ﬂ@ﬁi subBéY %aamﬁg%t 90% @mm%no%ﬁmmﬁ{ 8RS Som%c(%) in
havi ng 90% cure

At b o0 o I JCORodp ol teest gl P ¢ peimageoeur, an

mngmnaﬁ"cmmlso 800%, aedndild SRRPRIALUS & 9h MO Gn@Adup er hardness
g{ter cur ?SQ) 1\1%51 tion of 80%to 800% a tensi

1?%%@?%A é and a rubber hardness 25
(duroneter A hardness) of 60 to 95. 3, A conpression
type, nold conditioning rubber conposition for

Erpar fi ngmpiesdi@asgod) rrﬁ@lﬁr b@rﬁlStldrﬁhga riyedl c%ﬁfﬂo@@i@n afot %npartmg

ain f npl di n
RS bR sl S sHEL iR o i T Wolding of o
conmesn,nghielnc@hfygeene- propyl ene rubber and a
but adi ene rubber at a mxing ratio of 90/10 to 50/50

by weighinvaRadzRBS8blceStdn@ithe an ethylene-propylene rubber and a
butadiene rubber at a mixing ratio of 90/10 to 50/50 by weight as a base resin,

a metal soap release agent, and

at least one release agent selected from an organic fatty acid ester release agent,

a synthetic wax release agent, and a fatty acid amide release agent,

the unvulcanized rubber having a 90% cure time (optimum cure point) tc(90) in
the range of from 200 to 400 seconds at a mold temperature of 175°C and, after cure, an
elongation of 80% to 800%, a tensile strength of 3 to 10 MPa, and a rubber hardness
(durometer A hardness) of 60 to 95.

3, A compression type, mold conditioning rubber composition for imparting
release properties to a mold surface after removing a stain formed during molding of a

curing resin, which comprises
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at | east one rel ease agent selected froma netal soap

rel ease agent, an organic fatty acid ester rel ease

agent, a synthetic wax rel ease agent, and a fatty acid

am de 5 release agent, the uwmwul cani zed rubber havi ng

a 90%cure tinme (optimumcure point) tc(90) in the

range of from 200 to 400 seconds at a nold tenperature

of 17 r :

B00% 5 Loy} nEBER cofprigh ROk oA Bupy wnd
Hataglas subby @a@rradnmrgrraw PBYH HetsIV/ B byeacight B85, baiﬁﬁ)reéln and

The nol d conditioning rubber conposition according to

any oneleft gleakhssel agent seBoctadhesreianmefab s@pgaRie doahf ¥in orgamc

I j I f
g A I L WE NS IR My

THleasampehtcondi ti oni ng rubber conposition according to
any one of claims 1 to 3, wherein the synthetic wax

|s a mmdifire Ewlru%@nﬁom Weu thd
%nthe " The ﬁgﬁﬁ)cogdﬁtloﬁ?ﬁhmgi&ﬂp?§ﬁgt49Q)m

& ¢ W&@@mﬂoﬁ@cqrxﬁh ahymekbteaperiug a1 15°¢ gnd,aufter cure, an

fawngﬁtﬁfn GTORO, it 6 e@t@A,,ai 18RS btr & Egﬁq 6f 33 fw'rdnﬁaf and a rubber hardness
gleanlng agent, a_cl eani ng ai vul cani zi ng agent

1Vﬁ@@§hﬁfﬁﬁm8ﬁ)8f@3mé5VUlcanlzatlon accel erator, a
vul cani zati on acceleration aid, and a pignent. 20 7.
A nethod of conditioning a nold conprising using the

ol d ]lcl“ﬁél eHold &iﬁfﬂ%mrfgwab%r @B hORrARE /S By 6hel & @hs 1 to
ne. of. ¢l ai nB
8 wherein the organic fatty acid ester release agent is partially saponified montanic acid

ester or a polymeric complex ester.

5. The mold conditioning rubber composition according to any one of claims 1 to
3, wherein the synthetic wax is a modified hydrocarbon wax or a mineral oil-based

synthetic wax.

6. The mold conditioning rubber composition according to any one of claims 1 to
3, further comprising at least one of a filler, a cleaning agent, a cleaning aid, a
vulcanizing agent, a vulcanization aid, a vulcanization accelerator, a vulcanization

acceleration aid, and a pigment.

7. A method of conditioning a mold comprising using the mold conditioning

rubber composition according to any one of claims 1 to 6.



