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CONDI TI ONI NG RUBBER COMPOSI TI ON. poe 90; 78 pto: P-1 Techni cal Field [0001]
5This invention relates to a nold conditioning rubber co (ki nor e
particularly a nold conditioning rubber conposi tion usedﬂ”ﬂﬂMﬂmmmwmmglease
properties to the surface of a nold after renoval of stains QQRgsited
during nolding of a curing resin, the conposi tion being characterized by
co. ntai ning a specific unvul cani zed rubber as a base resin and a specific
nol d rel ease agent. 10Background Art BERORRTION002] I n encapsul ation
nol di ng of integral circuits, etc. with a thernosetting resin nolding
compound, such . as an epoxy resin nolding conpound, a release agent
contained in the thernosetting resin nolding conpound oozes out in the
interface 15 brtoE®ooNDIPIGNMPRUBBRRLONROSUFDACE Of apgRlght,0 di spl ay
rel easability fromthe cull, cavity, and runner of the nohdﬁ;é&ﬁéﬁﬁbver
several hundred consecutive nolding cycles, the rel ease agent, o

| ow nol ecul ar ﬁo%ggquﬁi of the resin, and the |ike contained in the
nol di ng conpou o85S/ Orat e by oxidation as a result of repetition of

hi gh-tenperature nol ding and gradual l'y build up on the nold surface to
cause 20 noticeably poor nold rel ease, poor appearance, such as rough
surface of thel088llded product, and printing defects after the nolding.

To avert sych a sit | . ee |.eani ng. er, cl.eani

ope?\altt |r on Eot onfly %gﬁgnt%oﬁe%gg sau&?)clfc 8(?“%1&{0%%"\?7@%%3@8?13% é;l‘gg%fm from
the nold surf apasticursly s maeld gpnditidningamiolep serhpsition usel tdiimpari ®leasegtoRaties to

[ di at el f [ ' t h .

i mredi ately af {hgburbdi@oftd St ré&o@ﬁ%?@ttafg? gg)ogﬁé‘d Jsﬁﬁgg ﬁ%l(ﬁrg ?t?)al ﬁ%g%yagswy

extremely poor release, Therefore, d ani ng sh
shots with a nBpgomeasionbsing fjareeenised dyrepiiningonsneoilic annilergizad reibenssea agent

to migrate thebdelsinssd gRBifickdld Reeas@igdnsur face thereby restoring nold
rel ease properties. 2 [0003] A et hod of cleaning a nold surface by

usi ng an unvul cani zed rubber conpound contai ning ‘a cl eggi m Il nt in
pl ace of et tting resin nolding conpound is kﬂm“%m mﬂﬂgmgfng to
this neth%g, &%ﬁ#&gﬁﬁ%&ﬁnvulcanized 5rubber conpound is vul canized in a

mol d i nto a vul cani zed rubber, a layer of oxidatively deteriorated
subst ances, such as a deteriorated rel ease agent ,—exi-sting—oen—the—surface
of the nold id wdorrposed by the cleani ng component and integrated into the

vul cani zed rubber, TiVeh &Pl ioh AKEIRing Wt iﬁfcg;ltah%irémis,d etc AWkt AP O%EEBHE irésiinon
cont ai ning a but gig| ene rgqtﬁ)jger and an et hyl ene- propyl ene rubber as
unvul cani zed rBYBEE CERPHHL IR PHAD SPFRYL Fe80 omOIE] comreuBd/ &0elsysevegeght has

al so been proposweited seehe farmexainp!resin thekinPabomRburiOSerty Su Bt thtPinterface
4 35700TA). | vermeel R ELSAN A PLELENE: B0 b ity homsambo. ar o
used as a trars¥igh, angpenct ednhagnaiit eafial ovelzbedril NeundRg| donERLEN & thofoOUNdS
and rubber conpsd tHeQh)8asB%Fent, 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 resurmned immediately after the cleaning

25  operation, the mol_ded 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.



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 eliminate the

di sadvantages with conventional nold conditioning rubber conposi tions

whi ch, while providing good workability (facile nold release), have the
pr.obl em of void formation or chipping, and to provi de a nmold conditioning
rubber conposition that is free fromthe problemof void 4 formati on or
chi ppi ng and provides |ong-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 wniles rémavainafethé imohiatl prodhet froem dhie tnhddd 1d@risusb DR tEOBRESHahH, NS

whi ch, while prowmidi od wor.kahi | it facile mol d,rel.ease), have the
probl em of voi d% ?l%e?r?wga&g P %ﬁmgrcvgwypcﬁeﬁé? )659%‘50?‘[ %816518\}?%@‘3‘125%! tggtc‘iﬁlﬁcﬁa‘fqyoli’ﬁ ng
rubber conposi trewavedifemm the nfold evhiichdminghabopt indpker clorkabilidy. f Howele0 8 nibber

chi ppi ng even | ; Vi n ep.cavities for snall ckages
such as PDI Ps %@gg%?%sﬁagﬁo‘%ldﬁdl&?rl&%a}ﬁ %@S%arfg 11}1/1%0 4 co&&? 2’&%&%{‘\% fﬁasa
smal | nunbe¥ ofpopt filking prederpevanddeincineblg-of matoving staiisdesea hardperdaciepart of a
achi eve an i ncrgasaubinstangvibiggy of consecutive nolding cycles for

encapsul ati on nol di ng. [00035J The above objects of the invention have
been acconpl i shed by the provision of conpression type nold condi ti oni ng
rubber conpositions (1) to (3) below 15(1)A conpression type, nol d

condi tioning rLEB%)éi conposition for conditioning a nold surface after

r eerVibng a stain fowmd afiﬂbﬂ)dﬁ@oxg?ésﬁﬁbdﬂgs abplRd ! Eoldd Ha@ﬁl-g![’ﬂﬁeﬂl’\@vﬁﬂs? ASes.
as a base resin, an.unvul cani zed .rybber. conprisi an_e ene- propyl ene
rubber and a biFAFPEAESS: Eﬁt?ﬁé’ls piﬁsmég‘lﬁ%?li‘?ﬁ pggiaﬁ%g regftarorboEsvistdsay s)
}/\ei ght, a met aland sragll mmﬁxgegﬁe%@dmkcuiﬁmhﬁrﬁhaﬁeea&ﬁe@ﬂai iS4 TES) aRDSHi cMinCt ed
rom-an organi t a ester release agent. a.synthetic wax rélease
agent, and a fg? i ft’ﬁéc/?%a(ﬁaprfaf ey gﬁéﬁé’é’“@ﬁ‘é‘ﬁﬁg #ﬁ‘@s’&h% I‘Sc%ﬂ?“gg??drthﬁ@é?mﬁas a
90% cure tinme ftnalimee to thepodldtbecausg 80 yo many keevitienpe mdldf r Asna 38sultp 15800
seconds at a : . r ~an.elongati on of 80%
to 800% a te%ﬂ&gt r e%ﬁfﬁﬁ%% ?O%mgl %ﬁ%@{&%&lﬂg\?ﬁeg’ﬁ‘a‘ﬁg‘yer%%%ﬁﬁ%%’rl‘g?fb‘fs"gmam i
(durometer A hak dfesayjtyors drbris ofgbe ribher romgosttiananilhghippibpexcwsiposch iaon
Wi ll e refser I i Lavdy nibld Bhich tineThLIEOR bRtk BBAm EQURARL | Gfhe (2) A

conpr essi on type, .nol.d condi tioning rubber conposition To oning a
mol d surface afteaily redpgss PrGuetvayai n f or med during nol ding of a curing
resin, which conprises, as a base resin, an un.vulcanized rubber conpri sing
an et hyl ene- propyl ene rubber and a butadi ene rubber at a m xing ratio of
90/ 10 to 50/ 50 by w el dewmibt probBsadipdedab abse, A@anbeen ddtlaraled ke asiklogne
rel ease agent : [ t cid.ester.release agent, a
synt hetic wax ?gﬁgéﬁqgfoéﬁgﬁ;ﬁgé%ﬁégtﬁ? %/Q’%lgl}{&gsa%ﬁogé” 9 %bggg &m‘?ééﬂf?%% Ple
unvul cani zed r @¥AsHent melding povsttey end: nravidgsdpud-hstingoeleesepoopetties ta ¢ddgveian t he
range of fiaoom Z{3eka g;m,gr - 17 d, after
cure, an el onggrgi o%%@%ﬁ?ﬁ%gﬁu%eﬁéﬁé st rfglneg{:%s,%%n%l?égd@g' MP a, and
a rubber hardness (duroneter A hardness) of 60 to 95. The nold condi ti oning
rubber conposi goﬁg]cwi Il be referred to as a second nol d conditioning rubber
conposi tion. ( onpr essi on type, nold conditioning rubber conposition
for conditioning a PaxntiDecurhent ¢: WSt Paternt @p3647g a stain formed during

mol ding of a curingpfeshil., Whl5Mhp 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 mxing ratio of 90/10
to 50/50 by weight and at |east 10 one rel ease agent select ed froma netal
saap rel ease agent, an organic fatty acid ester rel ease 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 (optinmumcure 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 onformetion a5kbippingseyl phviees lagdsting heleaw! propatidi td actiiewg Enbber
conposition w | I t 1.0 r o ndi t.ioni.ng_rupber
conposi tion. [O%ilgjgse Hﬁh@%ﬁﬁeer 0? f@%&u&%{%@a&% g’glagf‘*ﬁ{q’?%l’%?oﬁna‘q%%gn oni ng
rubber conpositions are excellent in nolding properties and strength as
wel | as vvorkabLlJIO' (mol d rel ease) and free from 20 the problem of void
formation or c 'b@ﬁng and provi de long-lasting release properties after

mol d condi tioni ng t OhachiveMRnaR bRSTQaktpided Ke dHthaL e &ﬁﬁ%&%ﬁév th
an

mol di ng cycles in encapsul ation. nolding. [0011] . . The secorn
t hi rld ?mlgl Eona‘%"f‘}’%ﬂf’?@ pQf b‘é’PQ‘é‘BﬂlﬁésrPg?eBEFQmﬁP‘]%“%rWP‘éhl Whils, poidipg ggod o

condi tion nol dswérkatiility (fheidpmoldvielebsel; Have the pEdblens be foi dsHAB@PorSHIPiRS aktPl Ps
and SO Cs or ”Dt%dsovgc%gfxﬁ nLticular %_@ rra%(lgw?acka es. tt%@a tzlmall nunper  of
pins. Best Mde for Cdr @Pﬁ&n I A qs’élﬁn?l%is%ee k'8 praisy ofveid
The unvul cani zefdmaioher dhippingcevenbehansspplied td Revldsnkiig Bétpi GvitiedTifort sl Of
an et hyl ene-pr adi rubber. . used herein, the
term "et hyl ene?p%%(%)ag%e %I%E Q?E{)%Ig?gm?ﬁéﬁsl %aﬁ}@? fcgb%@éw@esaaaﬁspagﬁ%s with a

i nt ended t &° i ncmaensher of apins ragid nproyidest fopkdasting rrelpse eprepertidsber adhi) arand
an et hyl ene- pr Ryt R06; i | i as, .\EPDM) .
[0013] RPM having %n et hy enééyi g%%%?‘:(elp‘?{fﬁ?lg%%%?@ﬁ%?Ffiefx%s?‘%gg nenﬂle g

copol yneri zation ratio of from55/45 to 83/17 by nole and a Money

vi scosity I\/L1+i &ﬂ;iOC) of 5 to 300 10is preferably used. EPM having the
copol yneri zat i A tio of from55145 to 61/39 by nole and a Mooney

vi scosity M.1+4 (100E slafvedBjctts off helifveitioiha¥e ka1 BmplhisRed By the provision &M
P YT B Sl St e o FudS Do B bk yrer 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 a2 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-ol efin (particularly propylene), and a polyene. Exanpl es of the polyene
mononer i ncl ude di cycl opent adi ene, 5-cycl ooct adi ene, 1, 7- cycl ododecadi ene,
1,5, 9-cycl ododecatri ene, 1,4-cycloh. eptadi ene, 1, 4- cycl ohexadi ene,

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

1, 6- hept adi ene, methyl tetrahyciroindene, and 1, 4- hexadi ene. The

copol ynerization ratio in the terpolymer is 20 preferably from30 to 80
mol % et hyl ene, from0.1 to 2 nol % pol yene, and the rest bei ng an a-ol efin.
The terpol ymer containing 30 to 60 nol % ethylene is nore preferred. The

Mooney Vi scosi {The Mhvutehn{zd@ABperdias b BOYt ckePHhy (Bptimat FRIDAiht topgofiefrlRhnee20 tO
70. [0015] ZSTQF but?gg%ﬁneorubber %herei after abbrgvi got ed as BR) that can
be used in the’t MPEheEPOR pO8FEPER ¢ AaOlY WmFRrRrs o5 lratt arde affiet IFue éns- 1, 4
bond cont ent ofloggaroh\of \ReYctht800%, amineila nebngth\NSFNRY1 (MBE S tayrublet hdrdadQ0C)

of 20 to 60, fern . 16 Lo o T .. .

et hyl ene- pr opmuﬁ%&%t%b‘gg?}ag%saf&ﬁ@o%ﬂ%%ad i[rggén ¢ 6% d}ioning r@ﬁ’gﬁc‘?woélt'r‘ﬁlﬂ ifg

rati o of 9G/ 10be wigEds0as aneedndmadid yorgiitiddMgtrobtOietthositiynpart by wei ght.

An et hyl ene- propyl ene rubber content exceeding 90 parts by wei ght results
in poor nold release. |f a butadiene rubber content exceeds 50 parts by

wei ght, ol d 5{3! easeolnpresiH 88 InolR ¥ondifiéni ' G £ ihs,hard
and brittle an?’%:)%,a%gm?fqi p. ‘0’17c]) ] " lA&%/l{lﬁgighléﬂz%?}pggnﬁ%;dgﬁ%&r{gwéaof

t he unvul cani zB8 e afferdemoving a stpin famed dugnamobligoabs cyringf resinowlic 00%
to 300% When EdisprisbRgattagirekin, A eSnldiaiedBfberl finprd B ShddyRige Nas
poor Mol di ng pll[;éépertie . (J?OA[\g/ig{)cani zat. o%-,curgd grpglcﬁgﬁﬁc? t g%&ﬂy%e
unvul cani zed r RS20 adutadicns,ubpes 2kt pkge Frtigrof 304§ to B/ ey weiekifaad ablesst 5 t o
8 MPa. \Wien t hene relesiel mpemtseROEgd froinsa RS sédpablesse MBeht, AN brRRIE PG Ster

A vul cani zatio e oduct. of the unvul cani zed rupber "has a’rubber

har dness (dur o%%e%ge:ag%mgga? nlghee‘g)waéfg%a@ef’%e%@d5&@?"&5%“@“‘"7{?13?@ aggnt- WABR t he
rubber har dnesenviukratigesutublosr hahe 90%nmes titk doptimuymp iy pPin@t@0) B tht kegy oF d
formati on pro T nvul cani subber.has a 9Q0% cure tine
(opti mum cur eb%%r%t@ ? ?c'{*{i:((ﬁ)gsggonﬁ e %ﬁﬁd e?@?r‘%e eaztﬁgg d;?n 1 HEE CPIE %Ibglf’%gaﬂ%
seconds, pr ef e¥fdifytoR§0%oa tensilesrcngtti of 3 wh EhMPhent @(r8Eher bérdidse(durmetani 7ed
rubber is;kn t{@dnei 2980 td DS BleSndll csﬁﬁiﬁ%di?ﬁ){ﬁgﬂcrt&?lp%i%o&@h%{ xleﬁ%v-\{ieg he

rubber conposition fo fill every part of a cav

20condi ti oni ngasias‘E%‘&JE‘BL’s@F@PPW&@BWPWP%@% t hout troubles, |ike

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

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

rel ease agent [@BtP]Jat | east one rel ease agent selected froman

organic fatty aci d 3k, £6hA%R PRk AnSHBLDE b e Bkipo3hiShs Frd Ehbien? 22!
in molding 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 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



Exanpl es of the metal soap rel ease agent incl ude cal cium stearate, zinc
stearate, and zinc nyristate. The fatty acid ester rel ease agent, synthetic
wax, and fatty acid 8 anide release agent are exenplifi ed by Licowax OP
(partially saponified nontanic acid ester, from Cl ariant Japan K K.),

Loxi ol G 78 (pol yneric conplex ester, from Cognis Japan, Ltd.), Licolub H4
(nodi fi ed hydrocarbon wax, fromdariant Japan K K. ), Loxi ol VPN881
(mineral oil-based synthetic wax, from Cognis Japan, Ltd.), Amde S 5
(fatty acid amide, from!lCao Corp.), Kao Wax EB-P (fatty acid am de, from
Kao Corp.), andessfibecdofivstiT-50 (fatty acid anmide, from NOF Corp.). - The
metal soap rel ease agent and the other release agent (s) (selected from an
organic fatty acid ester rel ease agent, a synt hetic wax, and a fatty acid

am de rel ease agent Th@uQuktaRded fibBer' Bt @n O R HOmE Wvfli Ois.al'ﬁﬁ(thﬂg oﬁgg
a 3.0 t ate the

ot her rel ease a%ﬁgt in too high .0 ratio tends to deterior
per f or mance of © n?'HlS’B%‘P““c@\#%’@’siaPﬁoﬁ hutadigae uribhy. arAd nisede dsesin, nthe hiermunber
of consecuti ve“smjieiedFoNseaabber” (hereifdfer & é\)ialt&fr%gf’wfis il 1R tncRAGP

rel ease agent and the other rel ease agents (selecte oman organic fatty
aci d ester °r el 83BN dimery ghuleneenierylencyrlber {FEMA apaap etindeng-rasrytacdisnease
agent) is pref ebhéd (eBin5fidrabiovipad hsERDMYyei ght per 100 parts by weight of
is the unvul cani zed rubber. Wen the total anount of the release agents is
insufficient, the nold rel ease properties reduce. Addition of too nmuch

rel ease agents dbrl%pgs about good nold rel ease, but the nold conditioning
rubber conposi [I o will have markedly reduced fluidity on nelting only to
have poor nol di ng pERyekavingsan atiylenbie-oiefirh érariduladynprppylbne) scopelgtiefization er

t he nol d condi LQRi af | R owine f LSt
nmol d conditi onli;alrﬁlgmrc gg%g?ﬁ;gg(ﬁ 8%2? p%%lrc})leoag&% Wﬁ%éﬁ%’?@%@%ﬁv (Eogn?)a?qﬁ,m :3{)1(? ;
addition t48 t his prefergbly vsed: z E8M hayine the pepolyerizeticogst@ offeoth $5/44td 61/8%by a
cl eani ng agent moR aﬁ&gmoagyagdgsmmw&%@)ld@gﬁ it mo?eﬂx%*e&@@' zation aid, a
vul cani zation accel erator, a vulcani zation accel eration aid, ‘and so on.
25[ 0020] . Exanmpl es of useful fillers (reinforcing agents) are silica,
al um na, cal ci mﬁar bonat e, al um num hydroxi de, and titaniumoxide. . The
amount of the ¥11T'er to be used is preferably 10 to 70 parts, nore
preferably 30 to 6ERRMIS, telpplyveir ghethylede, 20Q-obefint adaycyekid htcyéte nhdi@mer
unvul cani zed r . . | eani agents .i ncl ude
unvul cant 20 18R 3 noeoniyantcd AP 453, Mork BT FiedlinfOf R,
N- et hy !l ditBt hatoled @erticulsrty Nomvene).randa glymhanbtaaplesef tht pdpineetdmemer such
as ethyl ene glyelale di Mebiaydiofthiigiene, di €t @ég@[b%cﬂlii ol di gef-g(}xiodgcie@? iane2Nd

dazol es; and 5 indazol ’

triethylene gl ]\éggl dli met hyl "ether; I m daz¢ ;oan ) I nes. €
anount of the ueIpdPdseadinnes ol A yeigkaptatisng ef.&ryalobexsliens, 5aorhemedienenor e
preferably 5 tmetBflepandriondie, DeiciyipeRQbieddd P akirtxdiiende] Septidiede frethyl
unvul cani zed ru ag]er o |dn add%%h%n to the cl eanygg,a ent, . a c]eaning ard,
such as a sur facavgoidens 204 b hegadiengs Elgee(gp_po,[ HA4HOP SRECR IR STROIYIRES dF ul
vul cani zi ny ageefesblynfromd® tor8jambls dihglely; | frape 00X iodB Snol% Ustllyedls, Aid-the Bigt V!
per oxi de, di -ty roxi den, di curnyl  peroxi des an . '
2, 5-di net hy1- theg@/dh It%Ea @g{{?l eI[;heer %ﬁ%ﬁ?(a’%&?%%r@a&q én‘?%’r Btki/’lelpfefsa@,rc such
as 1, 1- bi st - muefptreperTheyMosney, Giscasityrdthyl ¢J°Ch ek alie terdoljmér iss EPDMG v
per oxy) cycl oh -bhs(t-butyl peroxy)octane, n-butyl 4,4-bis(t- but yl
per oxy) val er afﬁg%%Rgzzg%%bgl s(t-butyl peroxy)butane. Peroxy ketals generally
have a | onger half-life 15 period than diallcyl per oxi des. The vul cani zi ng
agents recited_above may be used either i ndi vi dual 'y, or a vul cani zi ng
agent with a |[89|b5]ha| f-1ife period and a vul canizing agent with a short
hal f-1ifeaperiod mapehtad®es nitBeCARREMAE Sbrdviat PR Eﬁ# ﬂ%aﬂ@anr ﬁ% Bsellin GiY €

vu

whi ch depends .on }.he cegnaﬁy ti o%j&q]gs,i n. The anount o e cani zi ng
agent to be usBYfPHE BreET nibRs2 2 rg Witpt sispls% bendapanfenp of §0% art s,
by wei ght per viéightioRkiote & aMbEE) vkodH MUY LOTYioF 26'id 612 BEe prefdtbiyAel t1 On
to the vul canizipg agent, a vul canization aid, such as an acrg/l Ic acid '
nonomner or sul?ﬁ  may be used. [0022] Exanples of useful vul cani zation
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- anmoni a reaction products, such as a f or mal dehyde- par at ol ui di ne
condensat e and an acet al dehyde-aniline reaction product; and thiazol es,
such as 2- nercapt obenzot hi azol e and di benzot hi azyl disulfide. A '

vul cani zation accel eration aid, such as magnesia, litharge, or linme, may

al so be used. 30[ 00%2kthylene-prdplyled€ ﬁjﬂbﬁxddndttﬁbeo&é(ﬁélte rﬁ@ﬂefjargiﬁgéy ih 2 Qfx b oer

conposi tion of the invention maty further contain a pignent or a coldring
agent to be nedeo of (10 60/5Ranslerably §R{201w60/40 by extbpiveighta cl eani ng

materi al . Exanpl es of pignments or coloring agents that can be used i ncl ude
i norgani ¢ pi gnents, such as titanium oxide, carbon bl ack, zinc flower,
cadm um yel | ow, red Axediglené-propylehembbeérrconteit! eacdeding| Wrparmby weight results in

i thopone, titanj Low, . a obal t, bl ue; organic_pi nts, such as

pht hal ocyani néo%glll }élr@edynr;%isﬁagea%a g&aﬁﬁ?ﬁ obeg; Ca??gngf’ ﬁﬁ‘iﬁssoo palgﬁnﬁi'é” &l BRid and
qui nacr i done rreldgse id improysd,dnt thp rgaling suredprouciss HARTEGPARRI 28 RHISTERP.S .

napht hotri azol e pi gments, and coumarin; and col oring agents, such as

ant hr aqui none dyes, indigo dyes, and azo dyes. The anount of t he pi gment or
col ori ng agentjotm)be added is preferably about 0.01 to 1 part by wei ght per

100 parts by wei ght of the. unvul canized rubber. [0024 The second nol d

condi ti oni ng rubbet ‘¢ djopryredaproguet of the dmvleanized rubhen hepeat plppgsaiion vhe
second ol d cadi id SUWAIGréRBIET 10095ROTIN. WhérSthb Rfon3AMBR 18%est Manl b5 tmONe
except that the unvul cani zed rubber used as a base resin has a 90%cure
time (optinmumMihensEnnositipp faspopumplding propstticénge of from 200 to 400 seconds,
preferably 250 to 350 seconds, at a nold tenperature of 175C. The
tc(90) val ue can be adjusted appropriately by the kinds and amounts of the
di enelonononer, peréwikiagizatishearidzatduonofabeaivatcahiosd rubertaos thiildetreggragent ,

and so fort h. draeee) MrROERRLNSd Q) Wibn B TordiiV MG ERiE RE HHPDRIR ° in

the range of from 200 to 400 seconds, rate o S no o highto
al | ow t he rublsbippigepasd.tion to fill every part of a nold cavity, so that
mol d conditioning is successfully acconplished w thout troubles, |ike

sticking. [0026] 25The third nold conditioning rubber conposition of the
invention i s then dasaidatiestion-chred pgrintt,of @it Wk -godised nadbbyhad Gi ribiRs halind€! ease
agent, a synthetic rel eas ent, apd a fatty acid anmide rel ease agent.
[ 0027] %0%‘6%2*?{5%5 0? éﬁga_@%’ RGOS &9 &:%(fé dVherothe Auther hprdaesaps

rel eage agent oufdt 1oy 8agY, thelcBippig REIbEESLES vdi® FRRIEorAREHEm ofcusy Nt heti ¢ wax
rel ease agent, and a fatly acid am de rel ease agent 1s preferably used in
an anount of 10 to 50 parts by weight per 100 parts by weight of the

unvul cani zed rubbefne Whiaikd 0668 hhes 90 ARPHAL rinhlf ! t, the
conposi tion has_ reduced c%ndi tioning perfoorrra{r#ge( tlen aﬁ%?ipggﬁtet&@gg% alm)l ds
havi ng deep caolditmperfire &indISPC é§ 5etp Kilckewds, sefetablys7(PDI RS sactobd SOVIim

t hose for 1.0 hCll kage ith a.,small .nunber of nins.
e Lor o BRSO o R BB BRI htbe "8 THe it P Pt Seec BB ¢ e
nmol d condi t i oallawytireutnbber conpasiion onfili dverhpme ofarkeld! savitedicedt foya di ty on

nmelting only to have poor nolding properties, and the nunber of dummy shot s
needed after tensitioping icwaessifibniosemplisbedivitorut woubles; kiorstidlgng. 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 method. For exanple, EPMand BR are put into a
jacketed pressure kneader and started to be kneaded. Kneading is continued
until the EPM BR ni xture becomes a hormogeneous rubber mass |ike glutinous
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

ami no- al cohol conpound, a cyclic anide conpound, process oil, a nonionic
surface active a stearic acid, QP the |like are added thereto,

nt
fol | owed by kndEUST5lerw5REgY aeciFTPYed Pyldopv itk @amiehy eponifiad moganic ecid
perori de, suIbL ester, &oeh SIaﬁ%m Ja;raﬁ K.K@nL&d}?EQhﬁ ol&ﬁgﬂiéﬂzdfnﬂéxs&%rgﬁgm @(Jgﬁat he
resul ti ng rubber mass,s.25.t 0 e kneader _to provide a '
conditioning r ﬁ%& iidc)ngﬁ“sc’?% gﬁ‘?g‘fw‘ﬁh%‘?ihﬁ SFATP I VaXAhiER (rakas Japap Kikhk
:( ubbg_r mass |h S Lzah'mp:@NB&I (migerala:pipb&pcﬂ sitieet oFax) i Togaf Japh @gi.), plrﬁl@ef-m ,
neadi ng nmgchi t hat _can. be used inclu ury .im xer and a roll mxer
Kneadi ng. TRENT 8y kI8 bS8 0e RS kAR Eml R Pl (B amices 50m Ko Q). e ¢ he
formof the fimsd AlfbscHhid) (angaditemillesfpdrl NOF@érp).oni ng resin conpositions

is not particularly linmited, they are preferably shaped into a sheet form
that is easy to cool in a short tine because the rubber mass may under go

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

exhi bit stable perf%’?én%lgﬁgle%ﬂtﬁpgaésé%%ﬂ%gh rtgeplgtg?r? e%g%’l %gﬁgst(%e?eci%rqunéﬁ? on of

kneadi ng. Exanpreesic|fgh3adid ester releasepgentpp symhatici waxeatd oty dcid amide belease

Cillustrated inagneatdisedplaatio ¥ 90N 018H678NCEsd & ﬂ@%ﬁ@?lrééas%?#tﬁ]t #ttgéfé}ﬁﬁélld be
S e

under st ood that the jnveption is not_construed as being 10ITn reto.
Unl ess ot hdr wi S&OngRasLo C{J?FWOEaFFeLbﬁé-‘reéféﬁwcaﬁé thrarubler gomppsitiow iy lsecurif 88 2]
Testing net hodsicrease in thERRmbESIficB et ARt idilS §fiek N Exanpl es and Conparative
Exanpl es- to eval uate various physical properties are as follows. 15(1)

El ongation and tensile strength El ongation and tensile strength were

measured in accord €. W t f asuring tensile strength and
el ongation at breaali‘iql&s\eptg}(l:leli Hlag‘%ﬂﬁ’ﬁﬁﬁ ggﬁk%g.refﬁﬁé?l}qiaﬂﬁ eo?tﬁ?frrg 2% 996018 est
speci r3n;_r|1_) ;ge gbﬁ_ﬁemian@maméatmmgsm rijgaseraged, agyx;tlmicmdibard a:ﬁmaﬁsid}t i on
in a a . and..a ng
pressure of 10 I\/%a (lgégagéeﬁgﬁség%&?%%w?'ortgg ?@%?g@ ipr?%z‘gtfp %‘g%yn%‘?@g Ok nto a
sanpl e shedt ofledpvHrAnized witben, Wism therfatsl amongt of herelpase sgenisris {nsifikivess and

punchi ng t he sieeold g:ldiBkgroperiiesoliRk! AREELAENOOmuSh 74 AL g Lo
ES. [0033] 25(230dRu§H§?rﬂeh§Pgen S bber hordness f/\_aggs)a%reégsur %9{%&&9

S U i n
accor dance wi t F°O°Rl ase Ut 251 Deld CGPEPWEF SfGomposiiens Wil Ravei markesily
har dness” of JteBudé8 ThdlityAndmelangbely thancnpss fidiag piopekics)fanll MELRNRIBE €

sheet s (80x160) 2Pkl RAKAReL e W SATROIEDBE (3R I RELLES

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 so on.

25 [0020]
Examples of useful fillers (reinforcing agents) are silica, alumina, calcium
carbonate, alaminum hydroxide, and titanium oxide. A 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 nmol d condi tioni ng rubber conposition of the

i nvention) In a 3000 m jacketed pressure kneader were put 1050 g of
EPDM ( Mboney viscosity M144 (100C): 23) and 450 g of BR (Mooney 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 mxture becane a honobgeneous
rubber mass like glutinous rice cake having a tenperature of about 80C. To
t he mass were added 45 g (3 parts, per 100 parts of t he EPDM BR bl end
(hereinafter t ) : | voxval | cyl epe. decyl ether surface active
agent, 15 g (I h%g,?,?{ge %Fleg‘ﬁ“ég%ﬂn%%“ £ xa g5 89?15?% OF $plopre gEentsethatarancie, 45

g (3 parts) of ysebiwhele dndrganiVyighlnyts,f suoinak dieatiiris bx 60,5 @b dsOblackL tzthe) flowier, 9 (O

parts) of 15 c i rhopat e, .7 5.pants titanium.oxide, 75 g (5
parts) of zi ncaégxi ge,&gl(g%&?fﬁgg’r?osn)gb lé?’ @P#iacgt“gg?% F%éﬁg]l PRPESUAIEEY t )
of Licowax OP (§HOWi and yobaitpling;f oreehiorpiguzantss sadi ds athelocyshtr@hihdits,akdo

Japan K K )g f érﬁéll\&d I I ut 3 mnputes. Finally, 48 g (3.2
parts) of 1 1-8113(& b&%‘f b%gjr%g%‘(’y %x{%glyg (&g’a gwgc%i?&féae,d',:ﬂgpqea%eﬁpwems,
kneadi ng for alsBeh asibenrgrazale pipments crpbthatriazele pignidas, mdohﬁmaﬁh%iﬂar@m@%
controlled 20 @ntg,@u@f(ge% e din eration. _The
resul ting rubbe? mass Was, rag%ﬁggzgilg%i?%%% ﬁ&;?%s%ﬁge | Rquat pf thy
shaped into a OSSR geplariaees sobeeided iopeferbly dwur 0.0btopk part e weighpet
condi ti oni ng r ubbgartstyRAgH: bi BEuehulahesd bim of 6 mmin thickness
(desi gnat ed conposition A). . The characteristics and the nold
conditioning test results of the rubber 25conposi tion A are shown in Table
1 bel ow. Ag calr[xodag seen fromthe test results, the conposition A exhibi ted
good nol ding p opelti es and mol d conditioning performance. [0037] Exanple 2
(the first mold confiet senidhgoidi bttt abbed osmmkitoh Sfi Y Silcn@il iPefgR! d
condi ti oning rybhggeqconposition of sheet formwith a thickness of 6 nm 30
(desi gnat ed conposition B) was prepared in the same manner as in Exanple 1,
except for changing the anounts of EPDM ( Mboney viscosity M.1+4 (100C): 23)
and BR (Mboney viscQsity M1+4 (1000): 42: 1,4-cis bond content: 95% as
base resins to 15 efondrRold sondjtioning; pbber cpaippsitieisithé saynd iethafinstivine Of
the process oi kxceF\MkAIE: urfvilomfiied @iites iscfQ8 @/Mhsel 0 to 75 ¢
(5 parts), Sandcrgplo%j' n 5.0,(5.7 artg% of Lirg%gmg%%g/gwg%rﬁﬁ%s%p%@%
parts) of Toxiot O (“%8 vive it c’aé'ggrﬂfe w0} to 1408 5o prafaehly, 254 do) .
The char act er i 330 sssondm it 4 eldrehperatarediftl 7670l ng test results of the r ubber
conposition B are shown in Table 1. The test results prove the conposition
B to exhibit good nolding properties and mol d condi tioni ng perfornmance.

[0038] Exanpl e 3 (thR tfoo)Sialdas be 9 { gni-ng. | osition of e

i nvention) 10 ,A nold c(gn)z‘itatj oni RQQ@S%E%%%%%%?%}F%%% %cse%’f‘mfngsr?#taﬁt h a
t hi ckness of 6lPUTRESH PRRKE wisapaation apel@ytonae-cpsdipking dgen, dntieo Saihe
manner as in Exanmple 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 Licol®@3]oP 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?gg t est gé@%’ltggc{)%ﬁt%ﬁgmrﬂ%l)@?mﬁ%ﬂ 1§ Briherangeokiemof fo 4ebil e 1.
The test resuldesondsdherahel aunisamt ticohigitd allex feibbed @Ol BEIPERPFT L1 €S
and nol d condil;ahod}*l' i . . Exanple 4 he first, nold

condi tioning r ubberanlgglprp%%% %ﬁﬁgpoicﬁgo?ﬁl%lﬁl\‘?&ﬁgiqgﬁj“ &hﬁamf%’;}dﬁ"ﬁ%ﬁ ng

r ubber conpositqublés.dike stiking. form with a thickness of 6 mm (designat ed
conposi tion D) was obtained in the same manner as in Exanple 1, except for
usi ng, as base resins, 825 g of EPDM ( Mooney viscosity M.144 (1000): 23)
and 675 g of BBuddyboney vi scosity M.1+4 (100Q): 42; 1,4-cis bond content:
95%, replacing 6 3,% (4. ‘farta) of zinc stearate with 60 g (4 parts) of

cal ci um stearate, g thisd RIS SoRgjtipmng rEBbey qeampsionfof Lthe dweentiGl isvi thén 85 g
(5.7 parts) ofdedibee S (ali phatic

e

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



acid ami de from Kao Corp.). The characteristics and the nold
condi.tionjng test results of the rubber conposition D are shown in Tabl e 1.
The test results prove the conposition D to exhibit good nol di ng properties
and nol d conditioning performance. 16 [0040] Conparative Exanpl e 1 A
mol d condi tioni ng rubber conposition of sheet formwith a thickness of 6 nm
(desi gnat ed conposition E) was obtai ned i it he same manner as In Exanpl e 1,
except 5for changing the amounts of the of EPDM (Mooney viscosity M1+4
(1000): 23) and BR (Money viscosity IV L1+4 (100C): 42; 1,4-cis bond
content: 95% tageBC@ oggaaied 'a@jl)ﬁbi@este’rfédme?getnﬁIa)Synt%ekt)ic waﬁ%ﬁ?ﬁ@ﬁhﬁggﬁ? CS
the nold c it oni test results o e rubber
gﬂgwn in Tabl e%?ﬂaké&?g%%ﬁeag?é‘en fromthe test results, the rubber
10conposition E . forms voids and fails to provide the mol d with
| ong-1 asting rel ease properties. [0041] Table 1 Itens Exanpl e 1 Exampl e 2
Exanpl e 3 Examp?®74 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]
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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 residuai 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
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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 Kogyo K.K.).

(Molding conditions)
Mold: QFP in Examples [ 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.



A A A C Freedom from Void Formation A A A A C Nunber of Consecutive Mol di ng
Cycl.es >1000 >1000 >1000 >1000 395 17 ~The nol di ng properti es, nol d
rel easability, and freedomfromvoid formation were eval uat ed according to
fol | owi ng standards (standards for evaluating are the same in Table 2 and
3). Standards for evaluating nolding properties: 5A; Rate of occurrence of

i nconplete filling is lower than 3% B: Rdte of occurrence of inconplete
filling is 3% or higher and |ower than 10% C. Rate of occurrence of
i nconplete filling is 10% or higher. St andards for eval uating nold

releasability: (igRingreenditions) occur rence of chipping is |ower than 3%
Mold: QFP or PDIP-8L

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

s [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 MLy (100°C): 23) and 450 g of BR (Mooney viscosity ML+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
cormnposition 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+4 (100°C): 23) and BR
(Mooney viscosity ML+ (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. St andards for eval uating
freedom fromvoid 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 mol d 1sondi ti oni ng rubber conposition
of the invention) In a 3000 m jacketed pressure kneader were put 1050 g of
EPDM (Mboney 20 viscosity M.1+4 (1000): 23) and 450 g of BR (Mooney

vi scosity M.1+4900%008)600 42resfecdvely, chivguty honin@Git o roddisl olf TeRdegh, wagder
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EPDM BR bl end ( gijgb%%%ﬁa)the sane))of a pol yoxyal kyl ene decyl 25 ether
surface active agent, g’(1 part) of stearic acid, 600 g (40 parts) of
white carbon, 45 g (3 parts) of process oil (PW380, fromldem tsu Kosan
Co., Ltd.), 75 g (5_parts) of calcium carbonate, 75 g (5 parts) of titanium
oxi de, 75 ¢f (5 part 3he ghaipigstioxiand, theomgld( 4opshitrangle ¢fst zesutts sifedeatubberand
85 g(5.7 part s)copodifichOBate SRl Thd | j f IS}EJ}Q i L; Ler,
fromdariant J ,gn K. K),. foll O%dé%é lin/g%%%igf"?‘gg a outa)QBC%mnﬁ%%}ﬁ%Ig% 2
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kneadi ng for about 1 minute. The tenperature of the rubber m xture was
control led not to exceed 110C 18 throughout the kneadi ng operation. The
resul ti ng rubbdg®038hss was rapidly passed t hrough pressure rollers to be

shaped into a o6 ool.ed to 25C or l.ower. to. pravide a nold
condi ti oni ng ru%%oerlegg%ﬁtggslt?’?ocl)ﬁco %gﬁl@%fes’fnocrompﬁm%l?ﬁﬁ‘? ‘Hf’)"’tqtff’amess

(desi gnat et conposi #imegld FnditETitng robter emtyesition iof sheetrfirmi tvith endllickoeddictgni Ng
test results of o QQ&; Lt . wn_in Table 2 below. As
can be seen fr(g?gs{éﬁaeté_cfest 0;%?%@?&%}3%&3%%85#%%1%s?xliljlgrr]naﬁneé)?ﬁ% faé?f’lﬁgoﬁ“‘ﬁﬂﬂ di ng
properties and froFRiaciemel & (pirishopbeine siemranosth §00¢GjarEXalalciurh sfehiae @acond

mol d condi t i ONidphciig38 (5 GYIRODELY t i ' o) :
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(desi gnat ed coﬁiﬁ g?aft?oﬂn%%?nﬂaéﬁ‘alf&)-i n the same manner as in Exanple 5,
except for changing the anpunts of EPDM (Mboney vi scosity M.1+4 (100C): 23)
and BR (Mooney viscosity M1+4 (100C): 42; 1,4-ci s bond content: 95% as
base resins to 900 TheanbargdGistecs mad phetmold! yonditioaingi REE Fd3altsAHD URE @bbdrhe

process oil (P i T | i aU; K fr 45 3 parts) tQ 75 ¢
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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 bit [meed nol di ng properties and nol d conditi oni ng- perfornmance.

[ 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+ (100°C): 23) and
675 g of BR (Mooney viscosity MLj+s (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.
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'e 2 20A nold conditioning rubber conposition of sheet
(desi gnated conposition J) was prepared in
[ ﬁ in Exanple 5, except for changing the amunts of EPDM
Q@g M_1+4 (100C): 23) and BR (Money viscosity M1+4 (100C0):

42: 1,4-cis bobablebntent: 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 bf seen frilomthe tpst resufts, the ru@g§£
conposi tion J|suffered void for FePRA ] éﬁ@mph@rﬁ#@ﬂﬂ@hjﬁkmmeﬂ%Ex 1
per f or maNce WaRemoOr in terns &f _the nunber of bossiblelconsecutli v%mﬁ{?l di ng
cycl es. 20 [p046] Table 2 It e MEompoasl | Colpdsiiad TPESphsitiox ﬂﬂﬂﬁssigon 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 B
Mold Releasability A C
Freedom from Void
Formation A A A A c
Number of Consecutive
Molding Cycles >1000 >1000 >1000 >1000 395




Exanpl e 8 Cm Exanpl e ol. 32 Conposition F Conposition QCorrposition H
Conposition | Conposition J Ratio of EPDM 70 60 70 70 40 Ratio of BR 30 40

30

i7

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:
5 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:
10 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%.
15 : 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
20 viscosity MLj+4 (100°C): 23) and 450 g of BR (Mooney viscosity MLi+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
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
25 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 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.
30 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
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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).

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)

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 MLy+4 (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
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

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
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.).

9% 150 120 184 188 54 Tensile Strength (MPa) 5.8 5.2 4.3
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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 invention)
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 ML+ (100°C): 42; 1,4-cis bond
content: 95%) with 450 g of BR (Mooney viscosity ML;+4 (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 S (aliphatic acid amide,
from Kao Corp).

15 The characteristics and the mold conditioning test results of the composition I
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 ML+ (100°C): 23) and BR
(Mooney viscosity ML;+4 (100°C): 42; 1,4-cis bond content: 95%) to 450 g and 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 mold conditioning rubber conposition of

t he invention) In a 3000 m jacketed pressure kneader were put 900 ¢
of EPDM (Mboney viscosity M4+4 (100C): 23) and 600 g of BR (Mooney
vi.scosity M.1+4 (100C): 42; 1, 4-cis bond content: 95% and kneaded under
pressure for about 3 mnutes whil e cooling, whereby the mxture became a
honogeneous rubber mass |ike glutinous ri@@ 10 cake havi ng a tenperature
of about 80C. To the mass 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 [8%6ht, 15 g (1 part) of stearic acid, 900 .9 (60 parts) of
white carbon, 75,@(5 parts) of titanium oxide, 1.5 g (0.1 parts) of carbon
bl ack, 225 g (15 parts) of zinc stearate, 150 g (10 parts) of Loxiol G738
(pol ynmeric conpl ex ester, from Cogni s 15Japan, Ltd.), and 150 g (10 parts)
of Licol ub H 4 (nodified hydrogarbom; rom-CHarant—Japan—KK)—foll nWF;d
by kneadi ng f¢r about 3 m nutegg | ( t 0 D1 Qdiepuy |
per oxi de was , followed b :?rlﬁ]igﬁéi g""f%‘?eg»%?@g% n%{agpieﬁwe}ixamplez
tenperature off the rubber m xt u&%é’% :?ntrolle not_T o exceed t1i0€—
t hr oughout the kneadi ng oper atfi On-g 1he %gpg’f“lol"r%q?‘ By | GEBesitionn s Comppiiteh |
passed t hr oug rollerls to be :haped pnto sheet d tpb be’coolled
to 25C or | oweRatioofEFDN{de a npl d7gond| ti qgpi ng r ubfgr qonpgq_i tipn of, sheet
formof 6 mm im—thickness—{desigrated—Fonposi-tion K) he

: Ut
characteri sti ¢Raémef Bke ol d dondBfi on| ng 40est fres3fts of Bhe conpq;@iti?n K
+ h

are shown in bl e 3. can he Seemfromtietfest—resgts; thet-corposi-dion
K exhibited g gl rﬁ%’loﬂj(%g oroparti €9 and m¥Y condil®fonijng 1&r f or markde.

10[ 0049] Exambirg,sﬂ;g)s&gn@ﬁ(wap ok ¢ copdi &i,0ni hg resi njconp sitfon. of the
i nventi On) A—rpld conditi oning r bhéef” co TpOSl' i on of "Sheett f6r4mV\ﬂ th
a t hi ckness of RebhenHérdess gnat éd cehposj ti @ L) | wasyspr egar egyi n [t heggane
manner as in 't;e 9 —except For_changtng thgﬂrm:m*f of Mbnuté_cax_%aa‘ rom
900 g (60 part €050 g (70 parPs),| 15¢%pl afi ng7®25 |g (23 partsk8of ginc
stearate with . rts) of ,calcjumstealare, drg charmgrng—tihe- unt
of Loxiol G7 @rﬁé‘%%@“gf@uo parfs) tlo 225 g [15 Partg). 4 Thé

char act eri st i CxoRiREdabdilivpl d ¢ondigt i oni ng 4 est resylts|of the donpqQsTtipn L
are shown in fFabtre—3—Fhe—tesi—resubtsprovetne conpogition | Jto exhibjt
good ol di ng pFreporn frase Vaidd I d gondiltionj ng perf r mace. ,20[ 050] , Exappl e
11 (the third Frsmatiefondi ti oni mg resi n |conposi t| on of t he iﬁ‘vention)C A
mol d condi ti oy STtTron af Sheetformwti—a—thickness—of nm
(desi gnat ed c%%bﬁit%?yggésﬁﬁg&gs prlépar ¢d >1000he| sanBo0TANNEX 066 iln Baggrple 9,
except for charging—the-anounts t he EPDOM (Nbonbv vi scosity M.144 (100Q)[
23) and the BR 25 (Mooney Vi scosity 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 calciumstearate, changi ng the armount of
Loxiol G 78 fr[@@%}SO g (10 parts) to 105 g (7 parts), replacing 150 g (10
parts) of Licolub™H4 wth 45 g (3 parts) of Amide S (fatty acid am de,
from Kao Cor p.5xamgled (Eteshitd moldichediteominguubldr cdinposition af efedivedgord)r Om 18 g (1.2

30parts) to 30 g (% R30hEM! jackéted pressure kneader were put 900 g of EPDM (Mooney
viscosity MLj4+¢ (100°C): 23) and 600 g of BR (Mooney viscosity MLi+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.K\), followed by kneading for about 3 minutes. Finally, 18 g (1.2 parts) of

O




The characteristics and the nmold 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 nol d conditioning
performance. [0051] sExanple 12 (the third nold conditioning resin o
conposi tion of the invention) A nol d condi tioning rubber conposition
of sheet formwith a thickness of 6 nm (designated conmposition N) was
prepared in the same manner as in Exanple 9, except for replacing 600 g of
the BR (Mboney viscosity M1+4 (100C): 42; 1,4-cis bond content: 95% wth
450 g of BR (Miimey! \egxii tys Mdded} {ollOWE) by3kieading- for Sate@Nd min@teCOMEGNT

0 h i h f. whi t. b 90 6 ts) to 1050 g
0500 Snangi N0 Ll ARUE e Sl o SR EG RO R e P 0P omeigut the
parts) of zinc katadmgalperaﬁtbn.l%eges(tﬂt&gpagﬁes)masi miakaﬁi%g\psgsaagm@@htﬁgb@ﬁgln gg

h f | : Sy . L, arts),
the amunt of ROl (2 il iy B 9ol IPpDRIE) i 3¢ 31t 30 e ol
di cunyl persoxi denditimhing3ropbgrOc@nmaitins ) ofoshedt, forini of 6-nftitiyil thickness (designated

15per oxy) cycl o . The characteristics and t he nol d conditioning
test results o?&iﬁﬁdéﬁfroﬁ%%er conposition N are shown in Table 3. The test

results prove the conposition N to exhibit good nolding Ipr ogeg(i esI an(iom)l d
condi tioni ng performance. 23 [0052] Table 3 Itenms Exanple f anpl e

Exanpl e 11 Exanpl e 12 chegisnsics pehthe reddpenditioning test cemso of the gemapasition K
Conposi tion N RatéwaflinEFiBM 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 Loxiocl 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 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
30  parts) to 30 g (2 parts).



60 60 70 60 Ratio of BR 40 40 30 40 Elongation (% 138 116 163 112 Tensil e
Strength (MPa) 5.8 5.1 4.6 5.3 Rubber Har dness 85 89 88 89 tc(90) (sec)
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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 MLi+4 (100°C): 42; 1,4-cis 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-buty!

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.



329 312 287 , 283 Moldability A AAA Releasability AAAA Freedom from
Voi d. Formati on A A A A Nunber of Consecutive Mol di ng cycl e >1000 >1000

>1000 -
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[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 53
Rubber Hardness 85 g9 g8 89 |
1c(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.
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CLAIMS

1 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

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,

ametal soap release agent, and

a least one release agent selected from an organic fatty acid ester
release agent, a synthetic wax release agent, and a fatty acid amide release
@mtl

the unvulcanized rubber having a 90% cure time (optimum cure point)
tc(90) in the range of from 50 to 100 seconds at amold temperature of 175°C
and, after cure, an elongation of 80% to 800%, atensile 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 release agent, and a
fatty acid amide release agent are used in aratio of 90:10 to 30:70.

2. The mold conditioning rubber composition according to claim 1,
wherein

the ethylene-propylene rubber is an ethylene-propylene rubber
having a Mooney viscosity ML1+4(100°C) of 36 to 44 or an ethylene-
propylene-diene rubber having a Mooney viscosity ML 1+4 (100°C) of 20 to
70,

and the butadiene rubber has a Mooney viscosity ML 1+4 (100°C) of
20 to 60.

3. The mold conditioning rubber composition according to claim 1,
wherein the organic fatty acid ester release agent is partially saponified
montanic acid ester or a polymeric complex ester.

4. The mold conditioning rubber composition according to claim 1,
wherein the synthetic wax is a modified hydrocarbon wax or a mineral oil-
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based synthetic wax.

5. The mold conditioning rubber composition according to claim 1,
further comprising at least one of afiller, a cleaning agent, a cleaning aid, a
vulcanizing agent, a vulcanization aid, a vulcanization accelerator, a
vulcanization acceleration aid, and a pigment.

6. A method of conditioning a mold comprising using the mold
conditioning rubber composition according to any one of claims 1 to 5.
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