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CONDIL TI ONI NG RUBBER COMPQCSI TI ON. poe 90; 78 pto: P-1 Technical Field [0001]
5This invention relates to a nold conditioning rubber co nor e
particularly a nold conditioning rubber conposition usedﬂ”ﬂWMﬂmm |mmglease
properties to the surface of a nold after renoval of stains e gslted
during nolding of a curing resin, the conposition belng_gharacterlzed by
co.ntaining a specific unvul cani zed rubber as a base resin and a specific
mol d rel ease agent. 10Background Art SS90 TIonN002] I n encapsul ati on
mol ding of integral circuits, etc. with a thernosetting resin nolding
conpound, such . as an epoxy resin nolding conpound, a rel ease agent
contained in the thernosetting resin nolding conpound oozes out in the
interface 15 bsiorEBooNDIRIGMIPRUBBRRCONPOSHDACE Of dpgolg-1,0 di splay
rel easability fromthe cull, cavity, and runner of thé nol- ¢wéﬁréd‘@ver
several hundred consecutive nolding cycles, the rel ease agent,

| ow nol ecul ar ﬁoggngnﬁi of the resin, and the |like contained in the
nol di ng comnpou ggst'érs rate by oxidation as a result of repetition of

hi gh-tenperature nol ding and gradually build up on the nold surface to
cause 20 noticeably poor nold rel ease, poor appearance, such as rough
surface of thel®Bllded product, and printing defects after the nolding.

To avert sych a sit e .in . ver, cl.eani

operation ﬁot only ¢ egﬁng e nﬁ?&gi?r ace q%ngghﬁggg'%mkeﬂaagéﬂigeﬁf from
the mol d sur f aeasticully 4 medd gpnditiqninganikep serhpertsition used tdiimpart mleamnmles to

i medi ately afgg i r

extrenely poor&r glllrggg(eﬁ ﬁﬁlearaglgrolr%{ehogg%ﬁf}afﬂ? H%"mt*"ﬁegd deﬁﬁhg (ﬁ%}hﬁ% oal CI“B‘REBESB‘y

shots with a n¥f4omeAsHionibskEtgaraeeriaed by rpepsinitgomsneoific anvileayizad melibeasea agent

to mgrate thebagefegaa@daggaiﬁctngbmf},@ag@ggqmsurface thereby restoring nold
rel ease properties. 2 [0003] A met hod of cleaning a nold surface by

using an unvul cani zed rubber conpound containing a cIe l“ l in
pl ace of et effing resin nolding conpound is k Mﬁm mmn@ @ ng to
this net h%g V\#ﬁa%kgla%ne‘&ﬁnvul cani zed 5rubber conpound is vu canize
nold into a vul cani zed rubber, a | ayer of oxidatively det eri or at ed

subst ances, such as a deterlorated rel ease agent,—extsting—on—the—surface
of the mold id @gﬁonposed by the cl eaning conponent and integrated into the

vul cani zed rubber, Mhé&ﬁsﬂla&oﬁ%&&nelﬂf ﬁfcg;rtah%lréﬂ?s etc/\with RPBE o%%ﬂg Ldon

contai ning a but |ene r ubpe and an et hyl ene- propyl ene rub
unvul cani zed r’:ﬁ F CoRp rFEJ POAD SPGRHt Tesin otnoliz) gomppusd/ 5(rel§9sev\aeght has

ZI :s), 2788(73” pr opmstemec( lmeehc ﬂmrmmmﬁglresm ldlno‘idea:b&@bmﬂig%Q %utaﬂ? tbég’mterface
ing nateria ssified intg a

transfer pe an e{%@(]:Jgorlr({l:)erdéJ "y%‘éfr "r\}%fS% ﬁe“)%&graﬁ r?rfﬂs ﬂd fEQS‘Frﬁ@LH‘iHs are
used as a traresfigy, alngilp'enm:tedrthmgnoiﬁa.t esftal oveMakwamlnpundRdi crbngga{,ﬁbengmgﬁ&{g)ounds
and rubber conpas! teQR8asB%Eent, 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

20 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

25  operation, the molded parts show extremely poor release. Therefore, mold cleaning
should be followed by shots with 2 mold conditioning resin composition containing a

release agent to migrate the release agent to the mold surface thereby restoring mold
release properties.



15used as a conpression type cleaning material. Wth the recent
increasing integration scale and decreasing device thickness and the
spreadi ng use of surface nount technology in fabrication of integral
circuits, etc. (1CLSIs), the shapes and structures of nol ded packages have
been increasingly diversified. To cope wth this tendency, fluidity and
envi ronnent al responsi veness of 20a nol di ng conpound for sem conduct or
encapsul ati on have been i nproved. A high fluidity epoxy nol ding
compound is Ii&&b? to clog the air vent. If air vent clogging occurs, air
is not allowed escape, and the resin conpound does not flow and fails to

fill the cavity, makighdopseRYhinyS MRIdistgadd 6 iu@h'lltgt an Iﬁ’vnﬁé’é?ﬁ&tdg H@g% Ve

probl em cleani n}ggji a requi.red. It _has been difficul govr\fver,

the cured resfHPERM I‘i?é‘g’iuﬂ’@g t?h Eleapipg \FORPORTTYE HoPlage, REthe theymasctting, Fesy

mat eri al becavsbligwmpoeathis kgowe sAaodigdo thos methody widlertad tnwufcanizédhe reason

descri bed above. [0004] To clean a clogged air vent, a congression type

cl eani ng rhat erubker pempperchisusdganized iy 8 HaRighnte apubgeniredrasber, soapémef

colrrgognd 01; CG;EI&&R'S@&?&?EM%G s':lsstaglbésg su;c? aﬁ'a&_&fhﬁ@fﬁtéﬂ&eﬁ#@%@&ﬁ,l @tjisl’tin%‘ @Rlthe @

nol ded produc er nds .t o _be bri e in its peripher, ortio

because the rgeusrfaﬁe fgl\ﬁ/sm@fljtls f ?%W?ﬁ?g bl’ﬁ)‘f’% Clenyng 8?‘?’50”?{& agg 1@‘?@5@6 I”i’tﬁglbe

suf fi ci ent | y. vilpdnized 3ubbek echicheisdakeh ovf of the maldl.dé dulphen daroposition reonthigingd d

| abori ous. On t hand, k it oduce
blgti'(gﬁx% r{}ﬁfeﬁat fhret 1&%&?«5‘;{%&8 PRRE! ds dﬁ?xru‘éé{a?i}hhb%%{ %%n;%\)ﬁ?@{]

a single nolde eet t an “easi’l e renove om the no
brings about #traativ o SWdP kabd/5P by weighnbesalso beanirbpased (aepdor examplhdES] ower

fluidity thanpaedrab3g17hend Bs4-85700YA.ng conpound so that it has 5Spoor
filling properties and is incapable of renoving stains froma hard-to-reach

part of a nold, such as a cavity corner. [0005] When a rubber

conposi tion is appMokicleaning|migedidy iang raigdly clawified it ar tramsidr] type 2ed a

packages, SUCbeﬁﬁeé&lo%St’yt:&_ﬂ@ﬁbiﬂéﬂe’sx‘ﬁ%@ﬁﬁﬁa&ﬁ&poﬁﬁ@sr leNRAEL §L 2RALRYIfeLd as
re

PDIPs) la and small outl i.ntegrated. circuits (hereinafter a at ed
b SOl Cs) - antieRanE Teghal MR b i PORaRS GBS NROPHERORMPR HErber o
pi ns, thewse i ssed ab a kevhprssod tygeateaning maedialpr oduct clings to the nold because
of so many cavities per nold. As a result, the nolded product of sheet form
is liable to chip when renoved fromthe nold and remain in the cavity as
debris of the rubbWithdknusemsi inceasing integigtiopiseale anddaceeasing dedee thickness and

15mul ti - CaViht ﬂler’@feddiflgfuﬁé’lgf buiBicé &dﬂﬁted tiﬂdloldgyl’iﬁlfm&aﬁ&iﬁoﬁﬁtﬁlrgiﬁ é:ftf:\ﬁﬁ) E@.ny
cavities. Thi t r es . producti vit Jo.settle down t

orobl e al | uOSE S Ao oHEH B MRS drcmiided peptrasd hire bt i gremnely

condi ti oni ng fiypisdied cimgspsiviihahisgndeseynisidipent enyirkabentplirgsponsvehesseifease)
and excelj,ent a{HaLd&’!dg%mgBﬁ}me{oI LeiRcdnBkid eﬁﬁdg@ﬁ%%l%% I%e%ﬁ%é}gvéd?! ease

properties to achieve an 20increase 1nt er of consecutive nol di ng
cycles for encapsul ation nol ding. [0006] Patent Document 1: U.S. Patent
4935175 Pat ent DocArhigh fididity Epdky3inddihg cdipahd sulisbl®fo £1Bg thenae hértOIf 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

25  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
30  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



25[ 0007] The present invention is contenplated to elimnate the

di sadvantages with conventional nold conditioning rubber conpositions

whi ch, while providing good workability (facile nold rel ease), have the
pr.obl em of void formation or chipping, and to provide a nold conditioning
rubber conposition that is free fromthe problemof void 4 formation or
chi ppi ng and provides long-lasting rel ease3properties to achi eve an

i ncrease in the nunber of consecutive nolding cycles for encapsul ation
nmol di ng. [0008] The invention is also contenplated to elimnate the

di sadvant ages wniltes rémovanofeh¢ mohiall produiet froen tetnidd iabgrisusbDeh tOBRESHahi,0NS

whi ch, while prawidi od workahi lity (facile nmold,release), have the
probl em of voi drﬂ tfl%e?ﬁgrg P %ﬁmgrcvgwyﬁﬁeﬁé? PHCS %SIBgIS\fF‘ggeng%I tggtc‘ﬁlﬁtﬂ@‘f‘}yoli’ﬁ ng
rubber conposi trewavediem ths nfold evhichdminghabopr intpravend eforkabilidy. f davwelEn B nibber

chi ppi ng even | ; vin ep.cavities for small ckages
such as PDI Ps ?%@Bg%?&ﬁa%?o%lﬂég&&ﬁpﬁgaaiﬁ 1?151811 ary 'Igo%lf‘q CERORY t%osh’\ﬁ i?ﬁasa
smal | nunbe¥ ofPopr Alding prederirvanddemcipablgof restaving staidsefesea hardperdatiepart of a
achi eve an i ncrgasubihstahavidiig of consecutive nol ding cycles for
encapsul ati on nol di ng. [000@5J " The above objects of the invention have
been acconplished by the provision of conpression type nold conditioning
rubber conpositi oni (1) to (3) below 15(1)A conpression type, nold

condi ti oni ng rd conposition for conditioning a nold surface after

removing a stain fowmRE auibbed GomPdsiidnds @pplRd ¢l oM HaGk Reepbvitits %’r’@rfé-lls es,
ene

as a base resin, an.unvul cani zed.rybbher,., conpri Si an_et hyl ene-prao
rubber and a bUP&EPERESS Eﬂfﬁeats pgﬁsmég‘r‘ﬁ?k’i“l}?ﬁ Hgaiaﬁﬁs reggRerRbPEs Vistdos s)
}Nei ght, a met alandsmgil m]ixge(ejiﬁie%xg@émtrcuiﬁmhhlr&haﬁeewe@mai i3 (TAS)E AU cMiyleCt ed
rom-an organi t ester rel ease ent. a.synthetic wax rél ease
agent , andga fg? I ftgké?nga(}f HCHESS gﬁé%@aﬁaﬁq #ﬂ@s’ﬁh?fﬁ I‘Sc%ﬂfeggﬁef’drtﬁﬁﬁéimﬂas a
90% cure tine ftnakimge to thepooldthecdusg 90 yo imany lwevitiesnpee mdldf r Asma 3Osultp HE00
seconds at a . . r ~an.elongati on of 80%
to 800% a te%ﬁggt r e%%ﬁ%% ?o%mtj‘ %ﬁ%@{&%ﬁﬂg‘?ﬁ%’ﬁﬁ‘ﬁg&%ﬁuﬁoﬁ%@r%%?#‘g?%éisrsmam i

(duromet er A hak difestjtyoss ébris pfohe rabhsr reoingositiara nilh ghippibp exccwrniposih iaon

will be refserr gghid-0avdy nidlduch SineTPhd&LB dhbdthd &Ly D rm&ggg‘glﬁg.i Hgs (2) A

conpression type, .nmol.d conditioning rubber conposition for roning a
mol d surface aPtRHY FENES PRI ai n for med during ol ding of a curing
resin, which conprises, as a base resin, an un.vul cani zed rubber conpri sing
an et hyl ene- propyl ene rubber and a but adi ene rubber at a mxing ratio of
90/ 10 to 50/50 by wb egtle dewmiat probBsadipdedab abse, A@anbeen dbmlaraied ke asilopne

rel ease agent - f I cid.ester.release agent, a
synt hetic wax ?gﬁgééqgloéﬁgﬂ;ﬁgé%ﬁégﬁg éa’ial%:c?{&gsa%ﬁogg orr%bélg% &m‘igéﬂf?%g) Plo
unvul cani zed r @¥isdent 1ag pOPsTEaY and pravid¢sdpud-hstingoeleasepoopetties tta ¢@Yveian t he
range of fyoom Z{3eka uSfe grm,gr - 17 d, after
cure, an el ongati o%ﬁg?&gb%tlg%g%%utge{@rﬁﬁé strféeilneg{:%sg%n%[?%d@g MP a, and
a rubber hardness (duroneter A hardness) of 60 to 95. The nold conditioning
rubber conposi goﬁg]cvvl |1 be referred to as a second nold conditioning rubber
conposition. ( onpression type, nold conditioning rubber conposition
for conditioning a Paxdnt Decurhent &: WSt Patent 4f38i7Hg a stain formed during

ol ding of a curingpk st 5p 43570074

Disclosure of the Invention

25 [0007]

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



conprises, as a base resin, an unvul cani zed rubber conprising an

et hyl ene- propyl ene rubber and a butadi ene rubber at a m xing ratio of 90/10
to 50/50 by weight and at |east 10 one rel ease agent selected froma netal
soap rel ease agent, an organic fatty acid ester release agent, a synthetic
wax rel ease agent, and a fatty acid am de rel ease agent. The unvul cani zed
rubber has a 90% cure tine (optimumcure pdint) tc(90) in the range of from
200 to 400 seconds at a nold tenperature of 175C and, after cure, an

el ongation of 80%to 800% a tensile strength of 3 to 10 MPa, and a rubber
har dness (dur onirstion a5 kkippingsayl wbviees iangdssting helease pkopemd;l td ati®ig Enibber
conposi tion wil L r nd| t| n ber
conposi tion. [Oﬂ(])mlag'se uﬁh@%ﬁlger ?f@%{a&u‘s’g*ggnd{?ggﬁgf 0313 a|tl gmt?ﬁ@?gfl oni ng
rubber conpositions are excellent in nolding properties and strength as
wel | as WorkabhdO (mol d rel ease) and free from 20 the problemof void
formati on or b@ng and provide long-lasting rel ease properties after

nol d conditioning tapechiveMRnal bRE' @aktpldied Re AHTRREL tﬁé cﬁé&ﬁx’?ﬁ
nol di ng cycles in enc sul gti on rml di ngP]q [0011] seco

third mol d 2ondi®FYBHPHG PO ‘é’r“ Eehpe ST eBrFQmﬁP%u‘H’érWP‘E]ErI HMWP@BSQ}?& é@locl 0
condi tion nol dswtbrhabxlntg (fheipmokivielehse} hia@er ths pedblens bﬂ@m@@ﬁiﬁﬁﬂ@ﬁox&i&fﬂp@ ancPl Ps

and SO Cs or | ds_§ Ltic larl rra ackage mpber  of
pi ns. Best I\/bgle)to%orvm%ﬁrxﬁ‘af‘ HloRs) S’é‘ﬁn?f%ls%ee%&@? PI?@EUW rveid
The unvul cani z€edrmatiohenr dhhmﬁngcasrenhehdmsqijhem td RevldsnkBirig Sdtpi Gvidiedlifort 4k Of

an et hyI ene- pr%&aggﬁeﬂcﬁt‘)agq; Iﬁygnd? B%Sagr lspl% %E%%réwaéye(‘%ns d here| néhtahe

term "et hyl ene-"pr ofyl ene rub erel na
i nt ended t &0 i ncyat eniher wfapmsor@dnlamylda lgugéasaﬂprrdpgdeeprepermﬂsbmr adhiRd) arand

an et hyl ene- pr qpyl R0y ik £EY ERDM .
[ 0013] RPM havi ng an et hyl enéé ?C(IP@JIﬁ%lﬁﬁ%tc?&e%p%n%x%srﬁ%lgg %ﬁle g
copol ynmeri zati on rati o of from 55/ 45 to 83/ 17 by nole and a Mooney
Vi scosity I\/L1+i 6@300) of 5 to 300 10is preferably used. EPM having the
copol yneri zat | A tio of from55145 to 61/39 by nole and a Money

Vi SCOtSI ty :\/L1+4 (10083 alafve 3bjetto oﬂﬁlelmvdﬁﬁérehd&gfbﬁﬁf ﬁdédmplﬁs@&ﬂ-ﬂ)} thelprowsmn &PDM
is a terpolymer, ol.e and a.c cl'i ¢ mononer
havi ng a non- coﬁiPl re% Jygé‘ d°° @H@mgﬂggerﬁgpp?s&ﬁéé[( )fo &)PQQ%OI yner of

et hyl ene, an

15 (1) 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

20 ester release agent, a synthetic wax release agent, and a fatty acid amide release agent.
The unvulcanized rubber has a 90% cure time (optimum cure point) tc(90) 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 to as a

25 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
30 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.



15a-olefin (particularly propylene), and a pol yene. Exanples of the polyene
nmononer i nclude dicycl opent adi ene, 5-cycl ooctadi ene, 1, 7-cycl ododecadi ene,
1,5, 9-cycl ododecatriene, 1,4-cycloh.eptadiene, 1,4-cyclohexadi ene,

nor bomadi ene, net hyl ene nor bonmene, 2-net hyl pent adi ene-1, 4, 1, 5-hexadi ene,

1, 6- hept adi ene, nethyl tetrahyciroi ndene, and 1, 4- hexadi ene. The

copol ynerization ratio in the terpolyner i 20 preferably from30 to 80
nol % et hyl ene, from 0.1 to 2 nol % pol yene, and the rest being an a-ol efin.
The terpolymer containing 30 to 60 mol % ethylene is nore preferred. The

Mboney vi scosi e Itrhxlrukdhn(z&d)ﬁﬁberdfashb&%t@f@ﬁmy (Eptima Rkt tops e iRlphaee 20 tO
70. [0015] 25Th§ ?ggﬁne rubber éherel after abbrglg%t ed cgs BR) that can
t

be used in the® & HORFEsondy ot A7B0lY fmgrratres o affier [Fuge, @ns- 1, 4
bond cont ent oflodgaioh\of \Sé%ght800%, mmrsﬂambngtblmmylM&Q&dtaymbﬂelﬂérdﬁasgoq

of 20 to 60, I 16

et hyl ene- propyle xﬁ%ﬂétubﬁggﬁg&éﬁ &héootgﬁadﬁg%eoé %%g’rnoﬁlﬂ’e r{‘}g’gﬁcqrﬁpoﬁlt‘r‘mk’ﬂﬂg
rati o of 96/ 10be BfETA50ss greedndmadid yorgillic2ihgtrobtedeatthosinynpar t by wei ght .

An et hyl ene- propyl ene rubber content exceeding 90 parts by weight results
in poor nold release. If a butadi ene rubber content exceeds 50 parts by

vei ght, nold 5yl eaAQ:oin%rebM %@%ol@‘%n&ﬂ@mﬁfﬁ}%éﬂ d?)glpﬁkiﬁ@ﬁjfo? 589#1@@1&1 >a har d

and brittle and Fq?ﬂig}@ canl zatron-cure
t he unvul cani z&8 §°1§P|Vlé$ éﬁ&m fosmed fdugagsnoldingoodsy cysingf xsmabwgucnOO%
to 300% When édigprk)nRgatiairekin a@muéaaae@%e;&%pmg% @M@%&Jﬂyféﬂe has

poor Mol ding p erti.e cani zat.i on-cu
unvul cani zed rﬂ%g%rranﬂéz’“t&%‘fsﬁﬁ@g{”é kR PRXpE F?USfOfQO/ﬂ@tol@’W weiglitaad ablegst 5 t o
8 MPa. \Whan t hene elesdel &geﬁtsbl‘éagﬂ froinSa hR&$ séapabledse ME&K, é&f"ér@ﬂﬁ@ﬁﬁ?%@f&i}eﬁter

r

A vul cani zati o ed p C e unvul cani e

har dness (duro%{e eragg thgar lﬁ%eslgfvaéfg%adef%e%@dﬁﬁﬁy&% eif??etaﬁi’ ggnt. \WAEH t he
r ubber har dneswnviukradigesimublgdr hahe 96%1"@&; tmhe{opﬂmmmpbmg pptn@)hl:(@ﬂ) 1o thé Rehgy oF d
formati on pro T nj & has a 9Q% cure time
(opti mum cur eb%gr?]nzt@ ? %JE@QS(??OM? e ,QS @{ a‘fzﬁgg chﬁn i o, %‘bgf’%ga?%
seconds, prefe? aﬂﬁ’fyytoﬁ@o%oa l@glm@gtﬂgf 3%1&01MtPlasmﬂ@(r@Iﬂjcr bdrddese(duromstaroni 7ed
rubber isakn thadnesR980 i b8 Ml oBiiforisy Afber A 1&8?; bt B8 de Rl S

rubber conpositio every part of cavi b

20condi t i oni ngaslastg’é‘&@@@%? difipgmdmpbirsPIReHEPDAi t hout troubl es, I i ke

sticking. [0018] The first nold conditioning rubber conposition of the

i nvention contains, in addition to the unvul cani zed rubber, a netal soap

rel ease agent [@0tD]at | east one rel ease agent selected froman

g:nggg' (r:er Z;tsg :;' d 158 s, s%@dn@a&% HEFRLI c%n§1¥181tngge Hbgervc\%)fnpom ons%re ea}ctcgﬁlenZSaCI d
in moldmg properties and strength as well as workability (mold release) and free from

20 the problem of void formation or chipping and provide long-lasting release properties

after mold conditioning to achieve an increase in the number of consecutive molding

cycles in encapsulation molding.

[0011]
The second and third mold conditioning rubber compositions are particularly
25 suited to condition molds having deep cavities for small size packages such as PDIPs
and SQOICs 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



Exanpl es of the netal soap rel ease agent include cal ciumstearate, zinc
stearate, 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 H 4
(nodi fied hydrocarbon wax, fromd ariant Japan K K. ), Loxiol VPN881

(m neral oil-based synthetic wax, from Cognis Japan, Ltd.), Amde S 5
(fatty acid am de, fromlCao Corp.), Kao Wax EB-P (fatty acid am de, from
Kao Corp.), andesaFibecoivstT- 50 (fatty acid anide, from NOF Corp.). - The
netal soap rel ease agent and the other rel ease agent(s) (selected from an
organic fatty acid ester release agent, a synthetic wax, and a fatty acid

am de rel ease agent Th@ﬁﬁ/u}biﬂged ﬁbaerftﬂét'c%n% R 0t nvdRidilis A5 tﬁ}é %QS"

t
ot her releasea t in too hi ) ralotendstog erlora
per f or mance of SHEns-pIopYEn: slatﬂlioﬁ bnﬁadse@eumbhg am\y nisede dsesir, ntht:hErnnunber

of consecuti Ve“ létle%ﬁoﬁbléh'e%bber” (hereirk®€r & é\)latwgpwfts bl Bt lncRQEP

rel ease agent t he ot'her rel ease agents (selecte oman organic fatty
acid ester rel e’-‘-“atjf&'ﬂ?fy ethylencrrapyl ?Pevﬁkbera(ﬁah’% apg tapethyleng-paeryitacdisneas e
agent) is pref ababd Ge®inbfidrabiivipad tSERYMYei ght per 100 parts by wei ght of

i s the unvul cani zed rubber. When the total anmpunt of the rel ease agents is
insufficient, the nold rel ease properties reduce. Addition of too much

rel ease agents dbr njtgs about good nold rel ease, but the nold conditioning

r ubber corrp05| w || have markedly reduced fluidity on nelting only to
have poor nol di ng pERehavings an stiylenkre-aiefith épartiduladynpoppy ) Scopﬁigﬁetdzaabﬁ er

t he nol d condi [ I o t

nmol d conditi onfalnlggrgg%gr@ﬁgg(g BOSI wgﬁléﬁgéy&%ﬁ %Ogg%%t‘év EOO ?)a‘?qﬁ tohh(?

addi tion t'6 t his Prefergbly e 2 E8M havine the pepobimerizaticoantéo effeors §5/44 14 61/8&by a

cl eani ng agent mok a4k &MHoRey AbcbsityPMY, PRIBE) 76 RILNE mofe YifeGRR1 2ation aid, a

vul cani zati on accel erator, a vul'cani zation accel eration al and so on.

25[ 0020] . Exanpl es of useful fillers (reinforcing agents) are silica,
al um na, calci m‘ﬁar bonat e, al um num hydroxi de, and titanium oxide. . The
anount of the er to be used is preferably 10 to 70 parts, nore

preferably 30 to 6ERRMiiss telpplymer ghtthylene, 410Q-obefint andbycyom @htcyélic pidd@mer

unvul cani zed rgfy enLs | ncI ude
am nes, such as Pr%ﬁ%lé‘t’ mbEa %I'ﬁégﬂfph ﬁ‘%’ﬁ% %Itnn%nkér?y? g‘ﬁﬁrg? AR, an
N- et hy| ditét ha®oleds (ﬁ%m%lﬁb’ pondene), nﬁﬂlduit tgqlmhanbtamﬂas@f thd palpdneendoemsr such

as et hyl ene gl pele di megiavd di et and
triethylene gl ﬁ?@;pfﬁ' nmet h y_loﬁee%lﬂg{encl md r:;t%léc?’a(g)?c‘g!hn ggf %X%Orqg&segg &

anount of the H%Od&ﬁ”@?ﬁ“et ol.heyelekeptadiensr o, ‘bﬁmhﬂ@l@@, 5@0rb@m@(benenor e

preferably 5 tmetBﬂcmmﬁdrBom&m Dl peﬁ&ﬂleﬂ@@w{ilsih‘éxia&’en\éel E;ft&ile&ehﬁeth ld
eani ng ai

unvul cani zed ru agler o ctn addi i‘ﬁn t he,.cl ean ent
such as a sur fECav4o Ve 48 e Egee%ppo,[ E?Lﬂ%"i“dﬁi{:’a %Eeri{?iyn%f%éﬁ’r ul
vul cani zi ag agnnﬁesablynfrbch@ torfambi®s dtbglehgllﬁqmmxtodzmol%l{sﬂryeﬁ@ Al -the gt v

per oxi de, di-t d di ¢ OXId

2, 5-di met hy1- 2be L?%F@g%%l etovheer %)e%%/c)hﬁ%?faﬁel %Brtﬁagq @q1%y 85@1"%3%@“ such
as 1, 1-bi s(t mIGf?treqser"ENyMOBD@ gistasityrédhy} €3APCh ek alme ferfolimér &S EPDADGS |
peroxy)cyclohqﬁggﬁb%%mgobgs(t butyl peroxy)octane, n-butyl 4,4-bis(t-butyl
per oxy) val er at'e, i s(t-butyl peroxy)butane. Peroxy ketals generally
have a | onger half-life 15 period than diallcyl peroxides. The vul canizing
agents recited _above may be used either individually, or a vul canizing
agent with a HBQ@ hal f-1ife period and a vul cani zing agent with a short

hal f-1ifeaperiod nﬁy&etb@tauﬁﬁélrdbiaexc(hl&mxﬁﬁ&ﬂ SbrdvRat&PRL BR* E 9% gsaegrule(ﬂ:g]g €,

whi ch depends .on & egngﬁm ti O%J&qjg The amount. o

agent to be usBEFnHan prelyrehly s e clg rg m%?élsﬂr‘ei’@ﬁdanWQ of §0% tp)arts
by wei ght per siightpkiote dad abaiith vibodh MLy oo T)oF 26!td 6RRRE. prellabiyagifli ti on
to the vul can|t2| Slg agent, a vul canization ald, such as an acrgl '
nonomer or sul'f ﬂ may be used. [0022] Exanples of useful vul canization
accel erators include guanidines, such as

[0016]



25 di phenyl guani di ne and tri phenyl guani di ne; al dehyde-am ne or

al dehyde- ammoni a reacti on products, such as a fornmal dehyde- parat ol ui di ne
condensat e and an acet al dehyde-aniline reaction product; and thiazol es,
such as 2-nmercapt obenzot hi azol e and di benzot hi azyl disulfide. A '

vul cani zation accel eration aid, such as nagnesia, litharge, or line, may

al so be used. 30[ 003 kthylene-prdpyleH€pivh&thnd thiEsiddicie riefae QBH ihla Ok ingbber

conposition of the invention maty further contain a plgnent or a col@ring
agent to be ndd@ of %(10g80/3hamelerably SA2010$0/40L by prbypiveighta cl eani ng
material . Exanples of pignments or coloring agents that can be used include
i norgani ¢ pignents, such as titanium oxide, carbon black, zinc flower,
cadm um yel | ow, red Axetiglend-ponylehembbérconteit| eacdeding Wpanmby weight results in

| i t hopone, titani | OWre @ gbal t . bl ue; organjc_pi nts, .such as

pht hal ocyani n %g% }é@edynrt%isﬁag%%a g&&%@?ﬁ ?Eob%rica??%ng? ﬁﬁ‘#ﬁsso?palgﬁnﬁi'é”‘i}%}fti Wdaand
qui nacy i done rreldgse i improved, ent thp reguleing Suredprofuch & HarT WA baRRI28d RIISTERD S,

napht hotri azol e pi gnments, and counmarin; and col oring agents, such as

ant hr aqui none dyes, indigo dyes, and azo dyes. The anmount of the pignment or
col oring agentfopy]be added is preferably about 0.01 to 1 part by weight per
100 parts by weight of the. unvulcanized_ rubber. [0024 The second nol d
condi tioni ng rubbef ¢ Loy yredprodust of the ey vigaized rpbher hapoart plprgagion vhe
second nol d cae§ to VLA GréfBRBBT 1009NROTIONA. ORhdnStht RENSATR 18Fest {4 O'fa,tthé’”e
except that the unvul cani zed rubber used as a base resin has a 90% cure
time (opti mumMEEFBIRIsiiar hasnoooplding prepsttieange of from 200 to 400 seconds,
preferably 250 to 350 seconds, at a nold tenperature of 175C. The
tc(90) value can be adjusted appropriately by the kinds and anounts of the
di enelonononer, perdwiienizatishearidzacduonofahewivatcatiosd ribbertaos ehiildstleggragent ,

d so forth. I IS i
The Tonge o ote Ry MrEMCRENLS1d EARR) Yty StV I BRE RS dlPRIRe © 1

om i's not too high to
al | ow t he rublsbippegepded.-tion to fill every part of a nold cavity, so that
nol d conditioning is successfully acconplished wi thout troubles, liKke

sticking. [0026] 25The third nold conditioning rubber conposition of the
invention is then dasaidabiestion-chred pgringt, of @k WOk Godized Tabbyhas Gi bR hatnske! ease

t, theti | , d fatt id id | t.
fooari * " iombel Bhurdishg of 603806 metimoT & ind0 Ao e aviher Brdnwags
rel eage agent oufet thy @agy, thelchiphing BETbEnESIERE vdi® kRATEoABESILm oBeuSy Nt het i ¢ wax

rel ease agent, and a fatly acid am de rel ease agent Is preferably used in
an amount of 10 to 50 parts by weight per 100 parts by weight of the

unvul cani zed 1 ubbefhe Wiklitaddikd MBB: fns'h 9, RRPHAL GlinhhiP B lnGADGRBF R 11

conposi tion has reduced conditioning perfornance en applie 0, nol ds
havi ng deep c@¢ldttpiaperptyre ofnidISPC 44 2@td Bckeeapds, mefetablys70PDI 1R sactohd SOV e

t hose for 1. Gl kage ith a,small .nunber of npins.

Addi tion of tOt gg%érg%@ﬁﬂr e %@%@%@n@gﬁ?fﬁﬁ}gﬁ%ﬁe’ %183%6 shrge r‘serfoég%pe@glbﬁﬂ t he
nmol d condi t i oxliawy tireubibber conpesiion on filli dvernpae ofarkeld| avitedscedt fdoyd di ty on
melting only to have poor nolding properties, and the nunber of dumy shots
needed after tMditioping icwaessHilbnicsemplishedivitanut thybles; kikerstiglsng. 15[ 0028]

[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 selected from an organic fatty acid ester release agent, a synthetic wax, and a fatty

25 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



The first, second, and third nold conditioning rubber conpositions can be
prepared by any known nethod. For exanple, EPM and BR are put into a

j acket ed pressure kneader and started to be kneaded. Kneading is continued
until the EPM BR m xture becones a honogeneous rubber mass |ike gl utinous
rice cake while nonitoring 20 the rubber Ss tenperature. After the rubber
mass reaches to 70 to 110C, the rel ease agent(s), white carbon, an

am no- al cohol conpound, a cyclic am de conpound, process oil, a nonionic
surface active a nt, stearic acid, g%d the |ike are added thereto,

fol | owed by knEHHFHG RGREHN AL FAPPPIYId DGV R @arsiely eaponifind sogtanic acid
peroxi de, sul f uster, &nch Shrian Jaya K.KgnLaﬂdleG-nr(Eol&ﬁ&ii@LdfnﬂéxS&%,sﬁgm Cﬁ%{% the
resul ting rubbejr maiidi .Znggkfgrpo%ﬁ%é)f he kneader_to provide a é '
condi ti oni ng r a8 o)rrg‘é%m{l n gfRe MXYRPAT B WaXarEm (Harans Japap Kikak

r ubbgr mass |h s L&hmbﬁ’GNﬂ&l onigeraampmpa spitletitorax) fiematogas Japaslbtgi), A[ngl@el2§]
Kneadi ng chi t hat can. be_us incl u ury .m xe nd aro m xer
i n 30addi {r:as on E%EY %gﬁ?légs%?%@éﬂgzgﬂ)e)r gﬁgf ?Feﬁgggtt}é%?}?é@é’ei om Kao Gap.).e t he
formof the firesdAlfbecdhid) (fatigadidamiflenfbbm NO@orp.).oni ng resi n conposi ti ons
is not particularly imted, they are preferably shaped into a sheet form
that is easy to cool in a short tinme because the rubber nass may undergo

accel erat ed vul cani j j in d.fail to

exhi bit stable perf ?)?én%lgtgle%atr{ g%ség*?%‘gf@hrt%g?@?@ e%:eg%l %gﬁyt(%e?ecg%nqunétaflon of

kneadi ng. Exanpteesic[fgzadgd ester release pigentpp gymhatici waxe atd oatiyi dcid amide belease

Cillustrated inagsrn@a.;@xsemtaaaaﬁowgorumsfssm.ncesé&t@@seekaém Bt inttoégxgxygd be
eing 10 e

understood that the [nveption is not_ construed as OlTmted reto.
Unl ess ot Hér wi S0y %d&o JJ?FWOEﬂFFe%é}C&%ﬁWCM& thearubber gosmppgition iy iecuriig) 63 2]
Testing met hodgicrease in theRmbeSdficBibetitivh abtdins 8@l N Exanpl es and Conparative
Exanpl es.-to eval uate vari ous physical properties are as follows. 15(1)

El ongation and tensile strength El ongation and tensile strength were

measured in accord e W t f asuring tensile strength and
el ongation at br eaiﬂ%ptgﬁgli %Jitag‘%ﬂi%ﬁr&?el %9‘%%%@2%6368%? iaﬂﬁ eo‘?tE ri&1a15 86 est
speci men) The fselseted fomiamorcanindatty asprhestan rédsaseragedi, agydtheicrsabard chnpasdti on
ina 37T 20 a L . f and.a | di.ng
pressure of 10%\/%2%%@3géeﬁgﬁségxts?&?ae%w?grtg gﬂ%?:gs?éﬂt?g@ ipﬁ‘éz@& %‘g%yn%%@g °¥ nto a
sanpl e shéét ofbedBViHFAnzsd Frtber, Wism theriqta] amongh of therreipase sgentsris tsiffikientss and
punchi ng the sieeiold el¢iBkgropertieh ok ABGELATENOE muth 280 agedtsAGHRE Hidle t O

ES. [0033] 25(23 dl?u@ﬁerI har.dness bher hardness was neasuré&d I n
accor dance wi t BOOURRIAEreasE fiut e meld cgpdifippip Sfstompopsens Wi Rave markestly
hardness" of JteBudé TmdlityAncmelinptaly thandnpss wfldiag ptopeticq ant HEERSRIRE €
sheet s (80X160Mh&4 neegt?erd%gtexl e %n%?d cso%%onnigg Qgel}an%% Vgl %n%{‘éae?e?d

20  [0019]
The first mold conditioning rubber composition of the invention may contain, in
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 5o on.

25 [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. :



13 in (1) above was neasured with a duroneter of the type chosen according
to the hardness. [0034] (3) Rate of cure 5The 90% cure tine (optinmum cure
point) tc(90), at a nold tenperature of 175C, of the rubber conposition was
determ ned using the nethod specified in JI'S K6300-2, "Determ nation of
cure characteristics with oscillating cugeneters”. [0035] (4) Mld
conditioning test lo(4-1) Mdld initialization Before testing the nold
condi tioni ng rubber conpositions, the surface of a nold was nade into an

nitial steady congilibRD JPYedfAKiOfing BAM o8l ofhREUBI DSl REI! di NY
with a commercially avall'abl'e nel'anf’'n€ resi'n nol'd Cl eani ng conpoun
(Ni kal et ECR-@lethppohamippontrCaiisindd akogyge K -Kn§thiyddh etbed ddymtine, shods f or

15cl eani ng byx6QAPR! £SSH j.n .t C Ll R I ne
resin nold clﬁgﬁ?ﬁgﬁggﬁpouﬁg&?hi%9§$%Pm%%R9%g§ég8?“?%%%%&#%ggﬁﬁ%g§%$%%
Kogyo K. K.). d{istbylgnagyeddiiethydatpr, Myl tiethgiere glycdbdimphy sther; tmidazoles; and
PDI P-8L (8 pots, 96 cavities) in Exanples 9 to 12 20Mdol d t enperat ure:
175C/ 175C Tur @dazoliges. Jho agwubheithe slearinpraggnt tq Beusedds pepferplly SIpPPagrts4- 2)
Mol d condi ti ombipréfessbly 5 to 3@?&@; by hRight B&N100GhAAR BY afei @ of &e WHRLRanized
initialization, three shots of a test no q COﬂdLélOﬂlng rubber conposition
were made by WBRGEr ](ré’s"éifi’(?ﬁ“ t hgiclrgning asentc fleAningiid,gich o552 systece agtygdgentThen,
a conmer ci al | mapyendedbl € bi phenyl epoxy resin nolding conpound (EME-7351T,
avai l abl e from Sum tono Bakelite Co., Ltd.) was consecutively nolded in the
t hus conditioned nold under the follow ng nolding conditions to eval uate
rel ease propejooegs and duration of nold release action in terns of the
nunber of possible consecutive nmolding cycles.. 14 (Mol ding conditions)
Vol ds | G br Pt P SRl of B e G e P Tl eigemc by pgB s Sokis
as di-t-butyl peroxide, di-t-amyl peroxide, dicumyl peroxide, and
2,5-dimethyl-2,5-di(t-butyl peroxy)hexane; and organic peroxy ketals, such as
1,1-bis(t-butyl peroxy)-3,3,5-trimethylcyclohexane, 1,1-b is (t-butyl peroxy)cyclohexane,
2,2-bis(t-butyl peroxy)octane, n-butyl 4,4-bis(t-butyl peroxy)valerate, and
2,2-bis(t-butyl peroxy)butane. Peroxy ketals generally have a longer half-life

15  period than dialkyl peroxides. The vulcanizing agents recited above may be used
either individually, or a vulcanizing agent with a long half-life period and a vulcanizing
agent with a short half-life period may be used in combination to control the rate of
cure, which depends on the composition design. The amount of the vulcanizing agent
to be used is preferably 1 to 6 parts, more preferably 2 to 4 parts, by weight per 100
parts by weight of the unvulcanized rubber.

20 In addition to the vulcanizing agent, a vulcanization aid, such as an acrylic acid
monomer or sulfur, may be used.

[0022]
Examples of useful vulcanization accelerators include guanidines, such as
25 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.

30 [0023]
If desired, the first mold condition rubber composition of the invention may

further contain a pigment or a coloring agent to be made distinguishable from, for



[ 0036] Exanmple | (the first nold conditioning rubber conposition of the

i nventi on) In a 3000 M jacketed pressure kneader were put 1050 g of
EPDM ( Mooney viscosity M.144 (100C): 23) and 450 g of BR (Mboney viscosity
M.1+4 (100C): 42; 1,4-cis bond content: 95% and kneaded under pressure for
about 3 minutes while 10 cooling, whereby fhe m xture became a honobgeneous
rubber mass |ike glutinous rice cake having a tenperature of about 80C To
the mass were added 45 g (3 parts, per 100 parts of the EPDM BR bl end

(hereinafter t ) : | yoxyal | cyl epe. decyl ether surface active
agent, 15 g (I h*g‘%?’ ? ’?’egf leg%légfﬂlg gen lgi ﬁ?argé%s SP ?@CB%PF Sologns apntsethataeandre, 45
g (3 parts) of ysebinsbsle didrggnid/pig@ents,f suoimak diedtining lxid8;S et daOblackl tzehe) flowep, 9 (5

parts) of 15 calghil ¢aloRonat 4.’ 5.pants titanium.oxide, 75 g (5
parts) of zi ncaégxi de, y%‘(?@g{k?ﬁﬁlﬁ’r?"s“?b‘{‘o?’ “g’inr‘n’ia%t‘g&?‘ﬁ f’%h'}?g]-‘%gpﬁ’(e@t?-‘uﬁﬁrts)
of Licowax OP (f§BeWi and pobatipline;f drgehionpignzanis; sadi ds @hthelocyahine MyiGhasits Ao

Japan K K ) f W I I ut 3 mnutes. Finally, 48 g (3.2
parts) of 1 1- gJils( t - bg%‘f b%é‘?gt!)s( ngaé{%glygﬁeXaaﬁg WC%‘%)&%&JT%P%%EHP%VCM&
kneadi ng for at§8eh as1beszenaeale pipments exapbthatriazale pignichs, ambhmmaﬁh?(addr@mﬁ%

controlled 20 ngintd QuaxeLafihrh e di.n eration. The
resul ting rubber.g Ilrtmss (\g?s rap%?ggg%ggﬁggﬁg%%’ ﬁdwg%sélﬁge | FRPE PF thse

shaped into a SHER! ghepleringsgent ddbeerded ipprefembly et 0.0btopt part te waighthet
condi tioni ng rubbgirts&y it b @Ol aResd bedrm of 6 mmin thickness

(desi gnated conposition A). . The characteristics and the nold
conditioning test results of the rubber 25conposition A are shown in Table
1 below. Ag Ca:[‘OO% seen fromthe test results, the conposition A exhibited
good nol ding p ope]rti es and nol d conditioning performance. [0037] Exanple 2
(the first nold con@ie sesoidgoidiblstitiontmpabbed edmgkitbh eofi Y ealeh8E)) LRl d
condi tioni ng ryhhgf.qconposition of sheet formw th a thickness of 6 nm 30
(desi gnated conposition B) was prepared in the sane manner as in Exanple 1,
except for changing the anounts of EPDM (Mboney viscosity M.1+4 (100C): 23)
and BR (Money viscQsity M.1+4 (100C): 42; 1,4-cis bond content: 95% as
base resins to 15 %OUQHHOIGGBWB?O%B’@E%Q?)éipy‘éiti@i]'artm srgnd dpethe finstrohe of

t he process oi kxceWA 3 urfvtiloffided @B lsef QS aBhselrE 0 75 g
(5 parts), Sandcrgplog}l‘_gj n 5.09,.(5.7 artﬁg of Li c%\%%%d%)/\‘/\nairﬁﬁ%s%p :
parts) of Loxiol" G (“%8 y et craé'g%ﬂfe Bse@ to 1408 secondn wrefarsbly, 280 do) .
The char act er i $10 sceondncit 4 eldrethperararedifti 7870l ng t est results of the rubber
conposition B are shown in Table 1. The test results prove the conposition
B to exhibit good nolding properties and nold conditioning performance.

[ 0038] Exampl e 3 (the tia dELgl LLY Qning. I osition of e

i nvention) 10 (A nold ti(g?])z‘fa%j oni Rgggﬂgg%?ﬂ%%%g%ﬂg%% %‘%%’Pwngsr?ﬁt'\ait h a
t hi ckness of 6UFLFHHESH PRRKIE \eisapEatian aseelaytonas-crossipking dgém, dntieo Saflie
manner as in Exanple 1, except for replacing 60 g (4 parts) of zinc
stearate with 60 g (4 parts) of calciumstearate and replacing 85 g (5.7
parts) of Lico@83%]JoP with 85 g (5.7 parts) of Licolub H4 (nodified

hydr ocar bgp, from i K.K.). .15The characteristics and the nold
condi ti on?ﬁg t est gé@%’l@@%ﬁt%ﬁ@er%%‘?‘mﬁ%ﬂ 1§ Briberangeosiemz0p to #8bil e | .
The test resulsegondsdherahel cunposi tacolightd allex Hiehubbes @O s BEIPERPLT ti €s
and nold condiﬂahcg}-l' i . . Exanple 4 he first nold

condi ti oni ng rubberanlgglﬁp%%ﬁ{’ F@ﬁﬁgpoicﬁg&l%#\(fe iqgﬁ cc?éﬁhﬁawflél%ﬁqﬂ‘fhoﬁhi ng
rubber conpositfqubles,dike stirking. f orm wi th a t hi ckness of 6 nm (desi gnat ed
conposition D) was obtained in the sanme manner as in Exanple 1, except for
using, as base resins, 825 g of EPDM (Mboney viscosity M.144 (100C): 23)
and 675 g of BBoddyboney viscosity M1+4 (100C): 42; 1,4-cis bond content:
95%, replacing 6 (4 parts) of zinc stearate with 60 g (4 parts) of

cal ci um st2arate, Qﬂﬁl %fém@cqo%ﬁe@n@ ubbey gomppsifion fof Lthe dmeentiGl invithén 85 ¢
(5.7 parts) ofdedspibee S (al i phatic

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 a2 metal soap release



acid am de from Kao Corp.). The characteristics and the nold
condi.tioning test results of the rubber conposition D are shown in Table 1.
The test results prove the conposition D to exhibit good nolding properties
and mol d condi tioning performance. 16 [0040] Conparative Exanple 1 A
nol d conditioning rubber conposition of sheet formw th a thickness of 6 mMm
(designated conposition E) was obtained irtithe same manner as in Exanple 1,
except 5for changing the amounts of the of EPDM (Mboney viscosity M1+4
(100C): 23) and BR (Money viscosity IVIL1+4 (100C): 42; 1,4-cis bond
content: 959% tageB(Q cgganivda®@Pikidjestar esipme hien® layynthetic wax Helease RgdndGhe hifkky/ CS

and the nold c ILti.oni test results of the rubber conposition E aré
shown in Tabl e%%{.aak%&cr}gfrglgsgeaggé'en fromthe test results, the rubber

10conposition E . forns voids and fails to provide the nold with
| ong-lasting rel ease properties. [0041] Table 1 Items Exanple 1 Exanple 2
Exanpl e 3 Examp?@7h Conp. Exanple 1 Conposition A Conposition B

The at least one release agent selected from a metal soap release agent, an

5 organic fatty acid ester release agent, a synthetic wax release agent, and a fatty acid
amide release agent is preferably used in an amount of 10 to 50 parts by weight per 100

parts by weight of the unvulcanized rubber. With an insufficient amount of the release

agent, the composition has reduced conditioning performance when applied to, of molds
having deep cavities for small sized packages such as PDIPs and SOICs, those for

10 particularly small packages with a small number of pins.  Addition of too much release
agent brings about good mold release, but the mold conditioning rubber composition

will have markedly reduced fluidity on melting only to have poor molding properties,

and the number of dummy shots needed after the mold conditioning operation will

increase.

15 [0028]

The first, second, and third mold conditioning rubber compositions can be
prepared by any known method. For example, EPM and BR are put into a jacketed
pressure kneader and started to be kneaded. Kneading is continued until the EPM/BR
mixture becomes a homogeneous rubber mass like glutinous rice cake while monitoring

20 the rubber mass temperature. After the rubber mass reaches to 70° to 110°C, the
release agent(s), white carbon, an amino-alcohol compound, 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

25 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
30 addition to the pressure kneader referred to above.

[0030]



Conposi tion C Conposition D Conposition E Ratio of EPDM 70 60 70 55 40
Ram)-o of BR 30 40 30 45 60 ' Elongation (% 247 138 243 82 54 Tensile

Strength (MPa)
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While the form of the first, second, and third mold conditioning resin
compositions is not particularly limited, they are preferably shaped into a sheet form
that is easy to cool in a short time because the rubber mass may undergo accelerated
vulcanization by the residual heat after kneading and fail to exhibit stable performance
unless it is rapidly cooled.after completion of kneading.

Examples

[0031]

The present invention will now be illustrated in greater detail with reference to
Examples, but it should be understood that the invention is not construed as being
limited thereto. Unless otherwise noted, all the percents and parts are by weight.

[0032]
Testing methods:
The testing methods used in 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



4.8 3.9 4.6 4.1 3.8 Rubber Hardness 91 92 90 92 92 tc(90) (sec) 63 57 69 56
60 Mol ding Properties AAAAB MIld Releasability A
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in (1) above was measured with a durometer of the type chosen according to the

hardness.

[0034]
(3) Rate of cure

5 The 90% cure time (optimum cure point) tc(90), at a mold temperature of 175°C,
of the rubber composition was determined using the method specified in JIS K6300-2,

“Determination of cure characteristics with oscillating curemeters”.

[0035]
(4) Mold conditioning test
10 (4-1) Mold initialization
Before testing the mold conditioning rubber compositions, the surface of a mold

was made into an initial steady condition by making 5 shots for cleaning by transfer
molding with a commercially available melamine resin mold cleaning compound
(Nikalet ECR-CL, from Nippon Carbide Kogyo K.K.) followed by two shots for

15 cleaning by compression moldihg with a commercially available melamine resin mold
cleaning compound (Nikalet ECR-SW7320, from Nippon Carbide Ko gyo K.K.).

(Molding conditions)
Mold: QFP in Examples 1 to 8
PDIP-8L (8 pots, 96 cavities) in Examples 9 to 12
20 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
25 200 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.



AA A C Freedom from Void Formation A'/A A A C Number of Consecutive Ml ding
Cycl.es >1000 >1000 >1000 >1000 395 17 The nol ding properties, nmold
rel easability, and freedomfromvoid formation were eval uated according to
followi ng standards (standards for evaluating are the same in Table 2 and
3). Standards for evaluating nolding properties: 5A: Rate of occurrence of

inconplete filling is lower than 3% B: Rdfe 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

rel easability: (MoKingregpditions) occur r ence of chi pping is | ower than 3%
Mold: QFP or PDIP-8L

Mold temperature: 175°C/175°C
Cure time: 100 seconds

5 [0036]
Example 1 (the first mold conditioning rubber composition of the invention)
In a 3000 ml jacketed pressure kneader were put 1050 g of EPDM (Mooney
viscosity ML+ (100°C): 23) and 450 g of BR (Mooney viscosity MLy+4 (100°C): 42;
1,4-cis bond content: 95%) and kneaded under pressure for about 3 minutes while
10 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, 630 g (42 parts) of white carbon,
45 g (3 parts) of process oil (PW-380, from Idemitsu Kosan Co., Ltd.), 75 g (5 parts) of
15 calcium carbonate, 75 g (5 parts) of titanium oxide, 75 g (5 parts) of zinc oxide, 60 g (4
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 1,1-bis(t-butyl peroxy)cyclohexane was added, followed by
kneading for about 1 minute. The temperature of the rubber mixture was controlled
20 not to exceed 100°C throughout the kneading operation. The resulting rubber mass
was rapidly passed through pressure rollers to be shaped into a sheet and to be cooled to
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
25  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
30  (designated composition B) was prepared in the same manner as in Example 1, except
for changing the amounts of EPDM (Mooney viscosity MLy (100°C): 23) and BR
(Mooney viscosity MLi+s (100°C): 42; 1,4-cis bond content: 95%) as base résins to



B:* Rate of occurrence of chipping is 3% or higher and |ower than 10% C
Rat e..of occurrence of chipping is 10% or higher. Standards for eval uating
freedomfromvoid formation: A Rate of occurrence of void formation is

| ower than 3% 15B: Rate of occurrence of void formation is 3% or higher
and | ower than 10% C. Rate of occurrence of void formation is 10% or

hi gher. [0042] Exanple 5 (the second nol d wonditioni ng rubber conposition
of the invention) In a 3000 mM jacketed pressure kneader were put 1050 g of
EPDM ( Mooney 20 viscosity M.1+4 (1000 : 23) and 450 g of BR (Mboney

vi scosity M.1+4900B00iG)600 42resdecvely, chhgich thoninGht ofI88Proddsl olf TERASEH. BRHET

pressure for a . 1.nut.es ile cooli er eby,t m xt ure becane a
honbgeneous rub g#mﬁlalg%saﬁl fﬁ%’l\é\/‘r’]&t(s R%Igsg ' ?gg (gg%gﬁﬂéqir?@%]g?@ﬁ)érkﬁﬂsbo%f
about 80C. To thHeowrxsOP weitte 8agdEd phlis)gof Boxial Gs78 [RUynid qaipiek edter! Bm
EPDM BR bl end (@%ﬁgijgtﬁ%tsﬁa)the sane) ) of a pol yoxyal kyl ene decyl 25 ether
surface active adgent, g’(1 part) of stearic acid, 600 g (40 parts) of
white carbon, 45 g (3 parts) of process oil (PW380, fromldemtsu Kosan
Co., Ltd.), 75 g (5_parts) of calciumcarbonate, 75 g (5 parts) of titanium
oxide, 75 ¢ (5 part d}e ghamtagstisxand, theomgld( gosliticning odfst zesults sifetheatubberand

85 g(5.7 part s)cofiboditicioBenre SRwPA! TAMd Y SRORA fekf ﬁ}g\% i LB RN
fromdariant J .gn K.K), followed b kneadi_r_lg_e'fsofr1 a outﬁllaS&Innl%%%}ﬁ%rg% f
30Fi nal 'y, 48 g@%@ it go ?léwg@fopeﬂwmﬁlm@éﬁmwwrfam. fol | oned by
kneadi ng for about 1 m nute. The tenperature of the rubber m xture was

controlled not to exceed 110C 18 throughout the kneadi ng operation. The
resul ting rubbd®038hss was rapidly passed through pressure rollers to be

shaped into a ool.ed to 25C or l.ower.to. provide a nold
condi tioning r %%gélegggrlﬁtggﬁt :%gflcogfh%gﬁlg%fes’fnoﬁ"HPBTm%l ?ﬁ#‘? ‘He"’cqtff’%kness

(desi gnat e conposi Aimld Fyndithfifng robter carbpesition iof sheetrfami twith atlicknesyddisth@ni Ng
test results of o 991% LU . wn in TablLe 2 .bel ow. As
can be seen fréﬁSﬂtgHaet%]est oflélgg{@ﬁgv,%?hcg)&ggrlrrgg@iS?’lplgr?aﬁneéfﬁ?%kfaé‘ﬂpl@ioﬁ‘cﬁﬂﬁl di ng
properties and forRlacemel & (bparishobens stearainodth §000 3artExalgalodurh sietdae mecond
nol d condi ti ONirdphcing®8Q1(5 GPARODELIQW. t ' ' o) :
conditioning r tibﬁ%%e{nlgco%(osi i on fcgsﬁgg)tp ‘{‘Ag‘}gmj]%/\fst fpagtg%%fi%%rl@sgqo@mglﬁﬁ%
(desi gnat ed coﬁiﬁ QW?O&"E@%WH%M&M n the same manner as in Exanple 5,
except for changing the anounts of EPDM (Mboney viscosity M.1+4 (100C): 23)
and BR (Mooney viscosity M.1+4 (100C): 42; 1,4-cis bond content: 95% as
base resins to 900 Theanbhr&d@istes med pthethald| yonditioaingi e tReltaBdURE @bbd-he
process oil (P i T i FhaU; K from 45 3 parts) tq 75 g
(5 parts), and%%glgglgén(gg}&éhgw%gs?a%%r%'s?ﬁ%@e f_tirgéc{)ﬂv\téfr?ﬁt etcﬁmg%“%m(g.t‘?
parts) of Loxi &rhiitgwedmaldipgpiopertiesamgimoid eanditioning perfor@eges. s Japan, Ltd.).
The characteristics and the nold conditioning test results of the rubber
conposition G are shown in Table 2. The test results prove the conposition
G to 20exhi bi t [0ge9d nol di ng properties and nol d condi ti oni ng-performance.

[ 0044] '

Example 4 (the first mold conditioning rubber composition of the invention)

20 A mold conditioning rubber composition of sheet form with a thickness of 6 mm
(designated compoéition D) was obtained in the same manner as in Example 1, except
for using, as base resins, 825 g of EPDM (Mooney viscosity ML .4 (100°C): 23) and
675g of BR (Mooney viscosity MLy+q (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

25 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.



Exanple 7 (the second nold conditioning resin conposition of the invention)
A nol.d conditioning rubber conposition of sheet formw th a thickness of 6
ram (desi gnated conposition H was prepared in the sane manner as i.n
Exanple 5, except 25 for replacing 48 g (3_2 parts) of dicunyl peroxide
with 28 g (1.9 parts) of dicunyl peroxide and 20 g (1.3 parts) of n-butyl
4,4-bis(t-butyl peroxy)val erate, replacingé60 g (4 parts) of zinc stearate
with 60 g (4 parts) of calciumstearate, and replacing 85 g (5.7 parts) of
Licowax OP with 85 g (5.7 parts) of Licolub H4 (nodified hydrocarbon, from
dariant Japan [O(HQ]) 19 The characteristics and the nold

condi tioning t% aﬁﬁb‘éﬁ fle f he conposition H are shown in Table 2. The
test results prov &g@om tion Hto exhibit good nol ding properties and
mol d condi ti oni ng pérm@ﬂﬁ@lm@mr{gogbisi camxpition ofsheetHerns witia thicknless of 6 mm
condi tioning r %&sf@n&t@d@&ﬁﬁ&shﬁaﬂ E9fwak Bﬁtdn@d’ & e Qe mannet aé‘tﬂ?%agusﬁg Td%xceqm ng

r ubber corrp05|t|on of sheet formwt t hi ckness o
conposi tiorf |) crbangingthe @mopnis Pﬁ@es)eﬁﬁ‘?%ﬂ\riemeaymw Pdhpd 608°Cle2Beptl f or

repl aci ng 450 ®RofMbdiRy Bﬁc& Qﬁ& iovees| i bond

content: 95% 6?\ 450 Q, K/ﬁ)\c()ney vﬁgggg/:ft}s;%nﬁ%g 183@ t&ggo‘é a%ﬂ

bond 10 conte F]é’pl aC| ng 48 g (3.2 parts) of dicunyl peroxide vmth
13 g (0.9 parts) of 1 1- bi s(t-butyl peroxy)cycl ohexane and 35 g (2.3 parts)
of dicunyl peroxide, replacing 60 g (4 parts) of zinc stearate with 60 g (4
parts) of cal cium s’flmialcbareqterancb rae | ta€ i gld SBéongitiohing @ar EeSltsObf Lth@qwg%r

with 85 g (5.7, phatic acid from Ka
15The char act er qs?gnglﬁé%og&n%l%%%olndﬁfs Cgﬂ%ﬁé@gﬁm &’@é’ff FFesulty nggbef
conposi tion | a¢rep<§m@wrﬁ iformFatviids &nd fhlie td esdvidecthalhald prithv BnpatiemEIesEt i on
Ito have good bgyngg properties and cl eani ng performance. [0046]
Conparative Exarrpl e 2 20A nold conditioning rubber conposition of sheet
formwi th a thickness of 6 mm (designated conposition J) was prepared in
t he sanme manne f‘] in Exanple 5, except for changing the anobunts of EPDM
(Mooney vi scos 3 M.1+4 (100C): 23) and BR (Mooney viscosity M.1+4 (100C):
42; 1,4-cis bomablebntent: 95% to 450 g and 1050 g, respectively. 25The
characteristics and the mold conditioning test results of the conposition J
are shown in Jfable 2. As can bg seen frlomthe test resufts, the ru@&gﬁ
conposition J|suffered void fonf&tPela | |dremplee nBrampdehd Exanple Ag
performance wakemwor in terns ¢f—the nunber of possiblelconsecutl Vg'mﬁllﬁ di ng
cycles. 20 [P046] Table 2 It emeohposiagal |&ompdsdadTPEnpbiitex fOBhBsitlon | Composition
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 3.9 4.6 4.1 3.8
Rubber Hardness 91 92 90 92 92
tc(90) (sec) 63 57 69 56 60
Molding Properties A A A A B
Mold Releasability A A A A C
it [ |4 [ a [ ]
Mumber of Consecuive | 1500 | >1000 | >1000 | >1000 | 395

Molding Cycles
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The molding properties, mold releasability, and freedom from void formation
were evaluated according to following standards (standards for evaluating are the same
in Table 2 and 3).

Standards for evaluating molding properties:
A: Rate of occurrence of incomplete filling is lower than 3%.
B: Rate of occurrence of incomplete filling is 3% or higher and lower than
10%.
C: Rate of occurrence of incomplete filling is 10% or higher.

Standards for evaluating mold releasability:
A: Rate of occurrence of chipping is lower than 3%.
B: Rate of occurrence of chipping is 3% or higher and lower than 10%.
C: Rate of occurrence of chipping is 10% or higher.

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 MLi+4 (100°C): 23) and 450 g of BR (Mooney viscosity MLy+4 (100°C): 42;
1,4-cis bond content: 95%) and kneaded under pressure for about 3 minutes while
cooling, whereby the mixfure 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, 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 (S 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 dicumyl peroxide was added, followed by kneading for about
1 minute. The temperature of the rubber mixture was controlled not to exceed 110°C



' [ 2 4.3
30 60 Elongation (% 150 120 184 188 54 Tensile Strength (MPa) 5.8 5.
4.1 4.4 Rubber Hardness 83 87 75 80 92 tc(90) (sec) 329 287 278 267
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throughout the kneading operation. The resulting rubber mass was rapidly passed
through pressure rollers to be shaped into a sheet and to be cooled to 25°C or lower to
provide a mold conditioning rubber composition of sheet form of 6 mm in thickness

(designated composition F).

5 The characteristics and the mold conditioning test results of the rubber
composition F are shown in Table 2 below. As can be seen from the test results, the

composition F exhibited good molding properties and mold conditioning performance.

[0043]
Example 6 (the second mold conditioning rubber composition of the invention)

10 A mold conditioning rubber composition of sheet form with a thickness of 6 mm
(designated composition G) was prepared in the same manner as in Example 5, except
for changing the amounts of EPDM (Mooney viscosity MLi+s (100°C): 23) and BR
(Mooney viscosity ML,+4 (100°C): 42; 1,4-cis bond content: 95%) as base resins to
900 g and 600 g, respecﬁvely, changing the amount of the process oil (PW-380, from

15 Idemitsu Kosan) 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 (polymeric complex ester, from
Cognis Japan, Ltd.).

The characteristics and the mold conditioning test results of the rubber
composition G are shown in Table 2. The test results prove the composition G to
20 exhibit good molding properties and mold conditioning performance.

(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 5, except
25 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.).



58 Ml ding Properties A AAAB MId Releasability AAAAC. Freedomfrom
Voi d. Formation A A A A C Nunber of Consecutive Ml ding Cycles >1000 >1000

>1000 >1000
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The characteristics and the mold conditioning test results of the composition H
are shown in Table 2. The test results prove the composition H to exhibit good

molding properties and mold conditioning performance.

[0045]
5 Example 8 (the second mold conditioning resin composition of the nvention)
A mold conditioning rubber composition of sheet form with a thickness of 6 mm
(designated composition I) was prepared in the same manner as in Example 5, except
for replacing 450 g of the BR (Mooney viscosity MLy (100°C): 42; 1,4-cis bond
content: 95%) with 450 g of BR (Mooney viscosity ML,14 (100°C): 35; 1,4-cis bond
10 content: 95%), replacing 48 g (3.2 parts) of dicumyl peroxide with 13 g (0.9 parts) of
1,1-bis(t-butyl peroxy)cyclohexane and 35 g (2.3 parts) of dicumyi peroxide, 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 $ (aliphatic acid amide,
from Kao Corp).

15 The characteristics and the mold conditioning test results of the composition [
are shown in Table 2. The test results prove the composition I to have good molding

properties and cleaning performance.

[0046]
Comparative Example 2

20 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 MLy (100°C): 23) and BR
(Mooney viscosity MLj+4 (100°C): 42; 1,4-cis bond content: 95%) to 450 gand 1050 g,
respectively.

25 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.



486 [0048] 5Exanple 9 (the third nold conditioning rubber conposition of

t he invention) In a 3000 M jacketed pressure kneader were put 900 g
of EPDM ( Mooney viscosity M4+4 (100C): 23) and 600 g of BR (Mboney
vi.scosity M.1+4 (100C): 42; 1,4-cis bond content: 95% and kneaded under
pressure for about 3 mnutes while cooling, whereby the m xture becane a
honogeneous rubber mass |ike glutinous ri@ 10 cake having a tenperature
of about 80C. To the nmass were added 45 g (3 parts, per 100 parts of the
EPDM BR bl end (hereinafter the sane)) of a pol yoxyal kyl ene decyl ether
surface active [Be®ht, 15 g (1 part) of stearic acid, 900 .g (60 parts) of
white carbon, 75,d,(5 parts) of titaniumoxide, 1.5 g (0.1 parts) of carbon
bl ack, 225 g (15 parts) of zinc stearate, 150 g (10 parts) of Loxiol G 78
(pol yneric conmpl ex ester, from Cognis 15Japan, Ltd.), and 150 g (10 parts)
of Licol ub H 4 ({modrfied hydrocarbon—from-Cafant—JapanKK)—foll owed
by kneadi ng for about 3 m nut ejSgxsi ( t 0 P 1 Qdipumy |
per oxi de was , followed b iar@eﬂ;%% ng%%lrﬁegt 53?1%81%% n%galen.pie‘l%aExamplez
tenperature off the rubber m xt u(go%gs\%ﬁ :?ntrolled not _Tq exceed f10€—
throughout the kneading operatfion g 1he| reggl i ngoPReSBer| TPeBstion s Comppiition |
passed t hroug ris_to he Shaped jmfo sheet d tp be-cooled
to 25C or | owpRatiooffHRDNMde a npl d7gond| ti i ng | r ubker conpgq;i tipn Qlfo sheet
formof 6 nmm imrthirckness—(destgrated—Fonrposi-titon K) he

characteri sti ¢82ttmefBlhe ol d dondB@i on| ng 40est resid ts |of Bhie conpayi tipn K

are shown in ) Ing%%. (Ag can Qe sgen fronthetest—resgtts—the—conrposition
K exhi bited gpo PB®Y oropdrti B0 and mb¥Y condilf oniing 188r f or marde.
10[ 0049] Examair@]s{kgs&gnﬁ(wa5c nokd copdi t5i20ni g resin[conposition %f the
i nventi on) A—pldcenditlioning rubbéi” cofposition of “Sheet f 8m w{ t h
a t hi ckness of RebhenHérdess gnat ¢d c8dposj ti @7 L) | wasygpr epar egyi n t he gganme
manner as in 't§e 9, exceptfor L,halngiu the—afeunt—tof—whitg carbon from
900 g (60 part W €050 g (70 patPs),| 158%hl ati ng7®25 |g (263 pdrtsp8of kinc
Stearate with : arts) of ,cal Cjf um 3t eal ate, ang ciamgrmg—the unt
of Loxiol G7 %[(fé%nﬁg( 10 parqu) tjo 2 g (15 ‘ﬁarts). A TheB

charact eri sti celohiREldabdilitpl d ¢ondiati oning 4 est| resylts|of the dompgsTTipn L
are shown in ffabte—3—Fhe—test—+esul-tsprovethe conpogition | Jto exhib)t
good nol di ng pisporfraes Vaidd mpl d gondilt i onj ng perfprmance. ,20[ G050] , Exanpl e
11 (the third FRSMai%oNndi ti oni g resin [conpositjon of the i ention)C A
nol d condi ti ony aposttron gi sheet formw tir—athrckness—of nmm
(desi gnat ed cguq%gbﬁit%%;g%sﬁé&&gs prlépér ¢d »1000he| sameoomannesioes ijn Exgnpl e 9,
except for chanrgingthe-anpunts the FRPDM (Money viscosity M.144 (1000
23) and the BR 25 (Money viscosity M.1+4 (100C): 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 anmount of
Loxiol G 78 fr[@@qg}SO g (10 parts) to 105 g (7 parts), replacing 150 g (10
parts) of Licolub™H4 with 45 g (3 parts) of Amde S (fatty acid am de,
from Kao Cor p.Framalsd (Ewedhitd moldicheditionsugmublr cdinpesitidn fetieditveod)r om 18 g (1.2

30parts) to 30 g (% RHObGInl jacketed pressure kneader were put 900 g of EPDM (Mooney
viscosity ML+ (100°C): 23) and 600 g of BR (Mooney viscosity MLy+4 (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

10  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

zinc stearate, 150 g (10 parts) of Loxiol G-78 (polymeric complex ester, from Cognis

15 Japan, Ltd.), and 150 g (10 parts) of Licolub H-4 (modified hydrocarbon, from Clariant
Japan K.X.), followed by kneading for about 3 minutes. Finally, 18 g (1.2 parts) of




The characteristics and the nold conditioning test results of the
conposition Mare shown in Table 3. The test results prove that the
conposi tion M exhibits good nol ding properties and nold conditioning
performance. [0051] sExanple 12 (the third nmold conditioning resin o
conposition of the invention) A nol d condi tioning rubber conposition
of sheet formw th a thickness of 6 nm (designated conposition N) was
prepared in the sane manner as in Exanple 9, except for replacing 600 g of
the BR (Money viscosity M1+4 (100C): 42; 1,4-cis bond content: 95% wth
450 g of BR ( Muimewyl \pesxiki tvgs Mdded} (omgeea) :bySEﬁeS%igé- fa(rZaHaQﬂqtmi)h@tteporlqglggté
95% , changing,the of . whit.e carbon fr arts) to

( 76() parts) g r g[t)%m celra?;'gg gggxegrule% AP Y% OnE'PlﬁerLE oY é%lg’éﬁfég \}VF q 151 thigugheuy the.
parts) of zinc katadingadperatién.1%egee(ultﬁ1gpal())ltes)ma9§ makapiidégpsésecagﬁé@htﬁfbaﬁtgl gg
t he armount of ' I; Sy). tQ, arts), .an
repl aci ng 18 glrél%hgéopbgrsil %ﬂeﬁgﬁ m&lj%g%y%flé %oelr)%g Ogeéi? %ﬁh 85 lcgve%%o Qr%ﬁ’gﬁasr?dgf

di cunyl persoxi dendatining3ruhbgrocBnywaitips ) ofoshedt, forini of 6-nimitinl thickness (designated
15per oxy) cycl ohgXxaRgion The characteristics and the nold conditioning
test results of tﬂde} rulI)%'er conposition N are shown in Table 3. The test

results prove the conposition N to exhibit good nol ding Ipropert i esI an(iom)l d
condi tioning performance. 23 [0052] Table 3 Itens Exanple 9 Exanple

Exanpl e 11 Exanpl e 1B chespisnstics prshtik midpenditioning test cemise of e epmpwsition K
Conposi tion N HatéowalinEFBM 3. As can be seen from the test results, the composition K

exhibited good molding properties and mold conditioning performance.

10 {0049]
Example 10 (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 L) was prepared in the same manner as in Example 9, except
for changing the amount of white carbon from 900 g (60 parts) to 1050 g (70 parts),
15 replacing 225 g (15 parts) of zinc stearate with 225 g (15 parts) of calcium stearate, and
changing the amount of Loxiol G-78 from 150 g (10 parts) to 225 g (15 parts).

The characteristics and the mold conditioning test results of the composition L
are shown in Table 3. The test results prove the composition L to exhibit good
molding properties and mold conditioning performance.

20  [0050]
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
25 (Mooney viscosity MLi+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
30  parts) to 30 g (2 parts).



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 Rubber Hardness 85 89 88 89 tc(90) (sec)

22

The characteristics and the mold conditioning test results of the composition M
are shown in Table 3. The test results prove that the composition M exhibits good

molding properties and mold conditioning performance.

[0051]

5 Example 12 (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 N) was prepared in the same manner as in Example 9, except
for replacing 600 g of the BR (Mooney viscosity MLs4 (100°C): 42; 1,4—¢is bond
content: 95%) with 450 g of BR (Mooney viscosity MLi+4 (100°C): 35; 1,4-cis bond
10 content: 95%), changing the amount of white carbon from 900 g (60 parts) to 1050 g
| (70 parts), replacing 225 g (15 parts) of zinc stearate with 105 g (7 parts) of zinc
stearate of 195 g (13 parts) of calcium stearate, changing the amount of Loxiol G-78
from 150 g (10 parts) to 300 g (20 parts), and replacing 18 g (1.2 parts) of dicumyl
peroxide with 35 g (2.3 parts) of dicumyl peroxide and 13 g (0.9 parts) of 1,1-bis(t-butyl

15 peroxy)cyclohexane.

The characteristics and the mold conditioning test results of the rubber
composition N are shown in Table 3. The test results prove the composition N to

exhibit good molding properties and mold conditioning performance.



Rel easability A A A A Freedom from

329 312 287 , 283 Moldability A AAA _
Voi d.Formation A A A A Nunber of Consecutive Ml ding cycle >1000 >1000
>1000 -
23
[0052]
Table 3
Example 9 | Example 10 | Example 11 | Example 12
Items Composition | Composition | Composition | Composition
K L M N
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
Rubber Hardness 85 89 88 89
tc(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 Consecutive
Molding cycle >1000 >1000 >1000 >1000
Industrial Applicability
5 [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. The thus imparted

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

consecutive molding cycles and leading to improved productivity.



>1000 Industrial Applicability 5[0053] The nol d conditioning rubber
conposition of the invention provides a nold with excellent rel ease
properties and prevents sticking of a nolded part to the cavity, air vent,
etc. that would otherw se occur with the recent inprovenent of epoxy
encapsul ati ng resins and advancenent of sem conductor devices. The thus
inparted 10nol d rel ease properties |last |ong, achieving an increase in the
nunber of possible consecutive nolding,gycles and | eading to inproved
productivity. 24 CLAIMS 1. A conpression type, nold conditioning rubber
conposition for inparting release properties to a nold surface after
renmoving a stain formed during nolding of a curing resin, which conprises
an unvul cani zed rubber conprising an Eég¥%ene-propylene rubber and a

but adi ene rubber at a mxing ratio o 0 to 60/40 by weight as a base
resin, a netal soap rel ease agent and at | east one rel ease agent
selected froman organic Cl e gent n tlc max
rel ease agent, qand %C?mP]ie o Xfag mglg c%xt)g 1051%%11?5%% %t“r?“ ynglﬂa nine”
rubber havi ng leamrengriss t°|anaeol<é abtapmfm @W@ng)@ﬁtﬁm)fmtn@c\l dwinginpldinpgof] raange of
from 50 to 100cHgeathSwhich eonipeisek t enperature of 175C and, after cure, an
el ongation of 80%to 800% a tensile strength of 3 to 10 MPa, and a rubber
har dnéss ( dur onet er aiutienlehnézed)rubera0mpois g, amvitleylebsrpropeleme rabtbes endar el ease
agent, and at |,Ga6e Aiel dh e AHEDE 8650 T%C&%bléf J[%lﬁgs é)ﬁdpgéx‘l:%ﬁ fatty acid
ester. rel ease agent, a syntheti e 1bwax T el ease an atty acid

am de rel ease agentam¢td sospaeleasa agent,ahd 0 of 90: 10 to 30: 70.

conpression type, nold conditioning rubber conposition for |npart|ng

rel ease properti esatleastorientldass ddnasdecaidtfm areorBaniofytinacd ester réledsergintiur i ng

nol ding of a cyghp@iéfsi 1‘Elea§€ﬂb€d’ﬂ AR TRty 68 2R N1V Mer@ni zed rubber
conpri sing an ethyl ene- propyl éne rubbefr and a butadiené rubber at a mixing

rati doof 80/20 to &&/uﬂ@ulb@mméngibbr lasing a@&%&ureetﬁnm@opﬁmﬁmtcate pegcee) irase

agent, and ent, .sel ec n, o anlc fatty
acid ester rel @Sé""é‘g%\&gﬁ?m %Q? W%ﬁt %ﬁ%ﬁ’?"@é‘?@éﬁa ) {73% ﬁateg aci d
am de rel ease elgesation ob§0%etay edenside srangthisd 3 thd0iMEg, antg@%hbarl@rdmm
(optimum cure gRioieer IACKadhEss) Bf 60 to 95, wherein the metal soap release agent, and at least

one release agent selected from an organic fatty acid ester release agent, a synthetic
15 wax release agent, and a fatty acid amide release agent are used in a ratio of 90:10 to
30:70.

2. 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

20 an unvulcanized rubber comprising an ethylene-propylene rubber and a
butadiene rubber at a mixing ratio of 80/20 to 60/40 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,

25 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, wherein the metal soap release agent, and at least
one release agent selected from an organic fatty acid ester release agent, a synthetic wax



the range of from 200 to 400 seconds at a nold tenperature of 175C 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, wherein the
netal soap rel ease agent, and at | east one rel ease agent selected from an
organic fatty acid ester rel ease agent, a synthetic wax 25 rel ease agent,
and a fatty acid am de rel ease agent are used in a ratio of 90:10 to 30: 70.
aA conpression type, nold conditioningasubber conposition for inparting

rel ease properties to a nold surface after renoving a stain formed during

nmol di ng of a 5curing resin, which conprises an unvul cani zed rubber
conpri si ng anrdedsgl ene- propyl ene rubber and a but adi ene rubber at a m xing
ratio of §9.R0inkQ fﬁ{%ﬂaéﬁ aHMdé’&%leSH%tao@rﬁaéu?éﬁslﬁarﬁﬁ)'dwéﬁgto 30:70. at | east

one rel easé agent sélected froma netal soap release agent, an organic
fatty acid ester rel ease agent, a synthetic wax rel ease agent, and a fatty
acid am de 10ré|ea§%°@@@ﬁ#ﬂmlﬂme'n? eonditighingniibhe combesition oy imparsing0% cur e
time (optinmm g f econds at
a nol d tenper at%{% %Z%g “%‘392’% atgeeéﬂégrtf@%g%?% gél&a ?‘g"&lgo 01(@’8%}) f?io 800% a
t ensi Pe st rengPWFesS“’t’V ich ONESISES and a rubber har dness (duroneter A
hardness) of 60 to 95 wherein the netal soap release agent, and at |east
15 one rel ease agent selected froman organic fatty acid ester rel ease
agent, a synthetic #aXnyisaniaed rabascompriging anzthyjenccpigpuieneleubber sake agent
are used in a p@ahdiche@ibb@Oit & GhitiRg AHo P 80/40 tngtﬁ%(fw Weigf adi lstQH:ELHan[ ubber

conposi tion according to any one of clainms 1 to3, Wherei n 20t he

ethyl ene-propyl ene 4 yBQehe fefeatlbothiWb&O TR QRE|aF Mboney
vi scosity ML44, 4 (1600 o? g g t4 or an etﬁ%kéﬁg %#%%i%gﬁthg%h% r ubber
havi ng a Nbone§ﬂtﬁv|a§@c9§iet Sﬁlﬂﬂﬁqagkn( @GE@)lcthWmete@SC?Qentamﬂ g fagy beitl asiidene
rubbefy has a Mungyagyiscosity M1 +4 (100C) of 20 to 60. S5The nold

condi tioni ng rubber conp05|t|on accordlng to any one of clainms 1 to 253,
wherein the organic fatt aci.d .rel e a i.s partially poni fied
nont ani ¢ aci d est erth%?nvé{ PSR e{: 9@%5 %’é?tg ¢ (opirgur c"l'lﬁé’mr‘ﬂﬁ 8(%

condi ti oni ng r the e 6igan S0 to @O &Qﬁﬂsdi 1ot Gendieatdd6f 105°CCand] 4f@r durd, @n

elongation of 80% to 800%, a tensile strength of 3 to 10 MPa, and a rubber hardness

(durometer A hardness) of 60 to 95, wherein the metal soap release agent, and at least
15 one release agent selected from an organic fatty acid ester release agent, a synthetic

wax release agent, and a fatty acid amide release agent are used in a ratic of 90:10 to
30:70.

4.  The mold conditioning rubber composition according to any one of claims 1 to
3, wherein
20 the ethylene-propylene rubber is an ethylene-propylene rubber having a
Mooney viscosity ML .4 (100°C) of 36 to 44 or an ethylene-propylene-diene rubber
having a Mooney viscosity MLj+4 (100°C) of 20 to 70, and
the butadiene rubber has a Mooney viscosity MLi+4 (100°C) of 20 to 60.

b The mold conditioning rubber composition according to any one of claims 1 to
25 3, wherein the organic fatty acid ester release agent is partially saponified montanic acid

ester or a polymeric complex ester.



3, wherein the synthetic wax is a nodified hydrocarbon wax or a m neral

pi |l -based synthetic wax. 57.The nold conditioning rubber conposition
according to any one of clainms 1 to 3, further conprising at |east one of a
filler, a cleaning agent, a cleaning aid, a vulcanizing agent, a

vul cani zation aid, a vulcanization accelerator, a vul canization
acceleration aid, and a pignent. 8. A nethod of conditioning a nold
conprising using the nold 10conditi oni2dg rubber conposition according to
any one of clainms 1 to 7.

6.  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.

5 7. 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.

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

10 conditioning rubber composition according to any one of claims 1 to 7.



