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1 DESCRI PTION MOLD CLEANI NG RUBBER COWVPCSI TI ON
Technical Field [0001] s This invention relates to a
nol d cl eani ng rubber conposition and nore

particularly a nold cleaning tesin conposition used to
clean the surface of a nold to renove stains
deposited during nolding of a curing resin, the

conposi tion being charaggeriRipgdidx containing a
speci fic unvul cani zed rubber as a base resin.

Background Art 10 [0002] Wen encapsul ati on nol di ng
of integral circuits, etc. with a thernosetting resin

such as an GDWLDQ?LE‘ANWG‘R@}BE‘E&@@JI\QP?%II'I%Q tinme,

cases not infrequently occur in € I nner
surface of the nold is stained, and continuation of
mol ding with such a stained nDId results in

paid on of the surface of the nol ded.products or

G{gﬁeslon 15 of the nol ded product to the nold surface,
milhg further shots inpossible. Therefore, a mol d
shoul e; e [ dlcal [t. has, been oposed
o’ e1 SHRCHRLRENGTIEL B SR Kl bind RoR RoRPRBRE dnd more
gm@amimrhg arredil n:lqaemgsesa& rcainphun@h asts! wofcléRahs sunicevfa mo Id to
JP 52-788B dj scl oses

n t Qr _exa
pé?‘lﬁ?o Sy ‘%%%%%F%gdiémgnw r@yom HitHg 5ol &P@aﬁ%@n being
plesatqaer:mdrbpsmtammgcampmlﬁs Ll hiRTIridef &54 Bhse akin. 20
organi ¢ and/or inorganic base material, and a nold
rel ease agent. A nmethod of cleaning a nold surface
usi ng an unvul cani zed rubber conpound containing a
Bh@gniung Agonponent in place of the thernosetting
ﬁ@bﬁg1ne resin nolding material. According to this

d, while the conpound is vulcanized in a nold

| Nt 0 Whew shaapnilzaee holdberof ideby gkl &0 Wi Q%M@ée)’tmo resin
fxerl orat ed substance, %kjch as a, release 25 agent

BRI 81 HGPERY FRE SUFIRERED O T diES.| @Seras riplaigntiy occur in
Whneh m}heaamrrsgrfwnfaneﬁioid @@dllﬂtiﬁt S @nBeudidh O ding with such a
¥ (g ch hu bber, which ﬁ** gf 8¥t of the nold’ A

HBBEFOTCIBHYG LR 9T RBHMP PR 8WACH Of Hiti BAlded pEFts anathesion
ah thet mydlésie-ppodapy | teneher B sudfice, making further shots impossible.
Therefore, a mold should be cleaned periodically, It has been proposed to clean a
mold by making a few shots with a mold cleaning resin per several hundreds of shots
with a molding material. For example, JP 52-788B discloses a method of cleaning a
mold by molding a mold cleaning resin composition comprising an amino resin, an

organic and/or inorganic base material, and a mold release agent.

A method of cleaning a mold surface using an unvulcanized rubber compound
containing a cleaning component in place of the thermosetting melamine resin molding
material.  According to this method, while the compound is vulcanized in a mold into a
vulcanized rubber, a layer of an oxidatively deteriorated substance, such as a release
agent, existing on the surface of the mold is decomposed by the cleaning component
and integrated into the vulcanized rubber, which is taken out of the mold. A rubber
composition containing a butadiene rubber and an ethylene-propylene rubber as
unvulcanized rubber components at a ratio of 90/10 to 50/50 by weight has also been
proposed (see, for example, JP 63-227308A and JP 4-357007A).
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unvul cani zed rubber conponents at a ratio of 90/10 to

50/ 50 by wei ght has al so been proposed (see, for

exanpl e, JP 63-227308A and JP 4-357007A). 2 [0003]

Mol d cleaning materials are rdughly classified into a

transfer type and a conpression type. Melam ne resin

nmol di ng conpounds are used as a transfer type

coéasii ng material. Mel ami ne resin nolding conpounds

and rubber cleaning .5 conpounds are used as a

conprzggﬁbﬁgwyﬁ%IE%@%%?ﬁﬁcﬁﬁFéﬁYéﬁﬁwﬁﬁéﬁnﬁhé Frastattype and a

| ooeipeasiongypd)t edelamiRnresigahneldadcdesdaas aRude s Ce transfer type

t hi ckness an t@i spr eadi ng %ﬁs of surface nount _

%W%&WW%aW%%W&@%&W@meWmﬁmmw

(do@ipoBhds)are ided as BaP@BredHch §ipk UhMhL abfrialol ded

packages have been increasingly diversified. To cope

with this tendency, fluidity and environment al

responsi veness of 10 a nol di ng conpound for

sem congdyl et b oo f | : i |

LU i L el R Lt KR A PR s and

dh¢ SRréfH%}g Pse af surfage moust yhnoigeyo it tabsicatipinrofi istegest circuits, etc.

Al G e ang AHlciilG DESHOGR TROHRES BBE7 HRak jnoreasinel

fbYeasife. it saparvtith this tandsingy.t thaditpansbéreronmbmalniesmpnsiseness of

r ee e

b B o R P HARAEEE e YybRY

transfer type cleaning material because the cleaning

resin does not flow normally for the reason descri bed

above. oy I - Cl ir.vent, .a ., . .

conpré%é%ggﬂ%?%gqﬁvggﬂﬁﬁggﬁ%@%ﬁggfhhgﬁﬁ%%%ﬂo%g%&ﬁ”‘@”t If ait

AkRrthdogghing opmiramimis moe silnwad taiergps ampaba desaf compound does not
I PR, .| I . e ¢l d.ar .

JERT BRERNS e AP BBy Bt Rulhur Dol EUREET Mlvoid e

prabianh.eclpaning & prpirpherlalhapdeen diffibesauseveheo rresione the resin

f u - : d, f.aj b ressuriz

P PSR i R oG Bl b e B R B s gse he

Fleanmg Fsimasied npaibor howsilly fonthe kesot derrifedndiova r ubber

cl eani ng conmpound evenly cures to produce a single

nol ded sheet that can easily be renoved fromthe nold,

whi ch brings about inproved 25 workability. However, a

t@WHBer cl eani ng conpound has lower fluidity than a

To clean a clogged air vent, a compression type cleaning material has been used.
Although a melamine resin molding compound of compression type is able to clean
the clogged air vent, a molded product obtained therefrom tends to be brittle in its
peripheral portion because the resin flows out from the mold and fails to be pressurized
sufficiently. This makes removal of the molded product from the mold laborious.
On the other hand, a rubber cleaning compound evenly cures to produce a single
molded sheet that can easily be removed from the mold, which brings about improved
workability.  However, a rubber cleaning compound has lower fluidity than a
melamine resin molding compound so that it has poor filling properties and is incapable

of removing stains from a hard-to-reach part of a mold cavity, such as a corner.

[0005]

When a rubber cleaning compound is applied to molds having deep cavities for



16

15

20

25

mel am ne resin nolding conpound so that it has poor

filling properties and is incapable of removing

stains froma hard-to-reach part of a nold cavity,

such as a corner. [0005] Wien?*a rubber cleaning

conmpound is applied to nolds having deep cavities for

3 small size packages, such as plastic dual inline
mﬂmﬂdmm(cheg@ necht ar pia@i@r@m ailef @ekadePl(Rslinang a%'EPévhaud as
ggsgﬁre |nt ed .Ci rCUItS her ei naf ter abbrevj at ed

B ¢ Singj lﬁarlme%ra egrqlvu%|(faee%f.tersqﬁ»arqvw&§c¢@a§@£cs) and

Watthuhrl?ﬁmlﬂs fouepen padkapédwith hREAR nufbar b1 KR, 'tﬁé?@ﬁ 2 11ke lihood
to the nold because of

duct clin
ﬁ%ﬁ? bty Pﬁoggﬁﬁg@gm the mdld begape oSy mamaRrYae mold.  As a
mmdumte nwlde&nﬂeaud‘t OF Bhdes fdrindb li@b Qo © ?mw&%@mB%M‘&H the mold
$n1the no and remain in the cavity as debris

AT SR fBd %F%Vl‘iyrﬁs FSa FAbnpmosaups motugh @ mulhcavity mold,

muafa ting ipaeded id RniwBhealcbhe frdghht safii@m t he cavities.
[0006] To settle down the problens alluded to above,

it has been demanded to develop 10 a rubber cleaning
mat eri al havi ng good workability (nold rel ease) and
l ent nolding properties not to cause inconplete
iII|ng in the corner of a nold cavity and a rubber
cl eanifAgeHadervndhe prableny adludest ombane ihasdrgt Hemotded o develop

HNGEHEOC G iR eV eﬁ‘a\uﬂ';e gg%@%%kt i J)lg : reﬁet%)eg ?;rﬁjpiegcellent

Pat ent Docunent 1: JP 5 cumen_ .
gldine pgAticPasidAtcamsdnrasrRlcE: filim 4 BE200FACD swldsuvity and a

Hfbbﬁlhglcérﬂﬂg%dté}[bl h[aglq)lgsgtre Q Trl?iestpc %ﬁxeﬂéth nl\{ned?atE#oo(r:hlppmg when

contenplate to provi a solution

fmdyed depvaemeldonal rubber cl eani ng naterlals_that

bring void formation or chipping while providing good

wor kability (good nold rel ease) and to provide a .

rubber cleaning material involving no problemof void
fiati on or chi pping.

Patent Document [: JP 52-788B
Patent Document 2: JP 63-227308A
Patent Document 3: JP 4-357007A

Disclosure of the Invention
[0008]

The present invention is contemplated to provide a solution to the problems with
conventional rubber cleaning materials that bring void formation or chipping while
providing good workability (good mold release) and to provide a rubber cleaning

material involving no problem of void formation or chipping.

The present invention is also contemplated to provide a solution to the problems
with conventional rubber cleaning materials that some have the problem of void
formation or chipping while providing good workability (good mold release) and some
have the problem of poor workability (poor mold release) to cause chipping while
having no problem of void formation and to provide a rubber cleaning material

involving no problem of void formation or chipping when applied to molds having deep
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The present invention is also contenplated to provide
a solution to the problens 25 with conventi onal
rubber cleaning materials that sone have the problem
of void formation or chipping while providi ng good
wor kability (good nold rel ease) and sone have the
probl em of poor workability (poor nold release) to
cxaumes b malh@a@ﬁagk@ suct}ﬁw; POIPO i SIIER) SdrtiM@4r8, those for small
omatloh i ﬁ]é? e a rubber cleanlng mat eri al
iTRGIEST r"’\‘émﬁ o] P'foi d formation or chipping
when applied to nolds having deep 4 cavities for snall
packages, such as PDIPs and SO Cs, particularly those
f mal | packages with a small nunber of pins.
[[gé@] The above objects of the invention have been

aCCO”H'hb%B@&E fedthsf PE %Neﬁh&g hﬁ%eblegr\}v H&!(ol ;ﬁzsﬁﬁnt?)nglc provision of

itions
@gﬁfﬁﬁng é?“@@ﬁﬁ%@ﬂ%ﬂdﬁ)f Pelofeani ng a nol d to
renove a stain formed during nolding of a curing
resin, the conposition containing, as a base resin, an
unvul cani zed rubber conpri sing an etherne propylene
(Ubber amdd glasuingdibhes qogtpstiontior aleairg rgmokt tooremrﬁovc a stain

Ik cfuﬁng Qr{c@cﬂn X‘?\h’ﬂg resit e H&Xg ?(%&)?fja r@ﬁé? her, bta?;]e resin, an

a 90% cur mum cur e
Mﬁh‘g‘éa%ﬁedffﬁbhﬁ sompsinH;m ﬁb}d@maleroayieae mblbdr armiearmeadaximnebbcr at

%fmi%Yr%(}al%‘ dr 0@ b ‘?(LS@H? ‘B§ v@gh‘igof%;“@# nize ﬁ:)bgr has a 9/8% cure

l'e strengt
ilcdive g sund citre etk tQ(\‘?(Barlcthesai)geaff fﬁ@ntiﬁ) 51 00Tdeeom®l a a mold

@An%tﬁ% dglibF‘?f arfed gﬁglsclbubé e e%r#gugn %“ﬁ 5§8Q %nﬁﬁe sjrength

first eani
ef d4m |I%4Hau ik g ndﬂwpb@dmass fdurometet eamuhgs-a omsn do ©6. The mold

ERARYE ApShadhpdsRlomdifWe! RG. IR gd %9 Of{'g Guid cgeamng rubber

resin, the conposition contalning ase resif
GWVEwwﬁﬁﬂ zed rubber conprising an ethylene propyl ene
rubber and a butadi ene rubber at a mxing ratio of

90/ 10 to 50/50 by weight. The unvul cani zed rubber has

a 90% cure tinme (optimumcure point) tc(90) in the
fZangeAotofdr olmlrﬁ@@ rlbed @0mpesind $oratlcaimphdndd to remove a stain

g%@@@ ﬁfﬁg%@ Q%fgagfu?@gses% tti?et gotip ug(%%it@%%fgntfgl?r%gs a E?ﬁ&' Igsin, an

mmh@mzh@r@beg@@;dwrmwt@hyi@ehaomﬁaﬁsﬁbbér a6 atbatadlene rubber at
4 ?rﬁxﬂg L-&io of 90/10 to 50/50 by weight. The unvulcanized rubber has 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. The mold
cleaning rubber composition will be referred to as a second mold cleaning rubber

composition,

(3) A mold cleaning rubber composition for cleaning a mold to remove a stain
formed during molding of a curing resin, the composition containing, 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. The unvulcanized rubber has a 90% cure
time (optimum cure point) t¢(90) in the range of from 200 to 400 seconds at a mold

temperature of 175°C and, afier cure, an elongation of 80% to 800%, a tensile strength



10

15

20

25

cl eani ng rubber conposition will be referred to as a
second nol d cl eani ng rubber conposition. (3) A nold

cl eani ng rubber conposition for cleaning a nold to

renove a stain 25 forned duri Ag nolding of a curing

resin, the conposition containing, as a base resin, an

".. unvul cani zed rubber conprising an

effhy kene- MP;Q mnkiem euibub Bevinesn otdarométt@dAel{h@dﬂe@Qb&f 6@%o 35, The
m Xi n o of 90/10 to 50/5 ght

TP LR b oo Sossreliies astive TspEP iy lFeiRe rubber
POPLIitibe (A0De tofertddac haun grdaholl cRANAOQuitRr Mpo%ﬁﬁ)@nds

at a nold tenperature of 175C and, after cure, an

el ongati on of 80%to 800% a tensile strength 5 of 3

to 10 MPa, and a rubber hardness (duronmeter A

har dnggg)iraf s&8nd AndInird l:h%ld 8@53?12% Nﬂb@:ﬂc&%ﬁ{sﬁ%ﬁf are excei ent in

contai ns at Ieast one rel ease a eani n
BB PreRpessard Srengih ps el ast @pﬂ‘@blhﬁb (mgldarefdabe)dand have no

e iflert e AR TSI MBR 8F o1 §S|t|on The first, second,
and third nold cl eanlnglSTH bber conpositions are

excellent in 5 nolding properties and strength as
wel |l as workability (nold rel ease) and have no
Eag@?en1of void formati on or chipping. [0010] The
Irs second, and third nold cl eaning rubber
corrpoé“ he fiesseomt aidthirdsicdd bameng rubbEinGongmsitions contain, as a base

I Q0% cure time
gél}}’rg aﬁ%ﬁkﬁ?gmﬁ%b%)ﬁger%\{/k%gi r(,élr[]e 1m8f(optr118%(15c8)ret 801%(50(90) n
@@c@nm obfroinn5G h:elfiﬁmg@ld@forfm ¢lma Qﬁ@c b {6026k contissabnds at a
I r d, fter cur
SIS, She RE AR 2 g g s
a@engpaof arid 18 MBbbed hablerelssdias r(dm‘ememrA haﬂﬁm;e)ssﬁ 60 to 95.
ter. st
?awsi?g )t/c; glé%?hea\gzg%ﬁsgg d’l(??’ E?ﬂ#l? éi%li?g&eragl\ciaérﬁ{)g 0 aﬁ glr vg}lxh%r{;ieaiso have
exesdbntenoldmg dropgrtiss OEpleir strangthamdiiist reemghl golot | @orkability (mold

F&éa@é)mhgﬁcgﬂ%ﬁc SR AR | eta%né %lte%a[ | s rel ease)

haracteristic of a rub aning material .
Cbntalnlng at | east one release agent, the third nold
cl eani ng rubber conposition of the invention IS

SUIte e ds_hayv dee Vi L s 195 smal.|
(BolyELea0 MRS, 0008 dEeR SR 1S 98 SBLL wover

@M}Sﬁe‘ltfwmfmvcmlau kagesd w tlbaramskia lhhving dedyetavofes Porriall size

packages, such as PDIPs and SOICs, particularly those for small packages with a small

number of pins.

Best Mode for Carrying out the Invention
[0011]

The first mold cleaning rubber composition of the invention will be described
first.

The unvulcanized rubber that can be used in the invention is a mixture of an
ethylene-propylenc rubber and a butadiene rubber. As used herein, the term
“ethylene-propylene rubber” (hereinafter abbreviated as EPM) is intended to include
both an ordinary ethylene-propylene rubber (EPM) and an ethylene-propylene-diene
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20 Best Mode for Carrying out the Invention [0011]
The first nold cleaning rubber conposition of the
invention will be described first. The unvul cani zed
rubber that can be used in thé invention is a mxture
of an 25 ethyl ene-propyl ene rubber and a butadi ene
rubber. As used herein, the term "ethyl ene-propyl ene
rrulitee (Herdifetce bbtatiieked abbppyi)at ed as EPM) is intended
to include both an ordinary ethyl ene-propyl ene rubber
(EPM and an et hyl ene- propyl ene-di ene 6 rubber
(hereinafter abbreviated as EPDM . [0012] EPM having
q@o@ghylene/a olefin (particularly propyl ene)

copol rization ratio of from55/45 to 83/17 by nvole
and a ey ingi élwﬁwe;nempwﬂn(@@aeyhdﬁf @opjde@oocopslwmanon

gzgtﬁa;ﬂtfn&lég?/ﬁ@%z/ﬁ’ 'ﬁﬁ)\{é {0@ ﬂpﬂgaewm %b"f?g&%?m 300

N nrefeaabiy pepd) §PIVBBa‘tUé)‘% m cogolirmezasonfratia ﬁf/ rofp o3 to 61739 by
BRIV Sa ﬁ[obﬁ%ﬂ&% Maf L&t b?gb?tam AMY.35 9l gl gnléfcn%ﬁd a

cyclic or acycl |c noner avi ng a non-conj ugat ed
doubl e bond, nore particularly a terpolyner of
ethylene, an 1-0 a-olefin (particularly propyl ene),
gﬂﬁ3§ pol yene. Exanpl es of the pol yene nononer include
I cycl opent adi ene, 5-cycl ooct adi ene,
1, 7- cEDdt odetcmdl eme of ethyBp@-anycbltiodedat dyeieor acyclic monomer
ﬁatﬂR%XQJORQ% O{p%%t'e% gﬁgbl% i)%ng yrﬁx!oﬁ:zggax cuéargre% t%ﬁé&%&ag% etﬂ?l’ene an
& Belive o ebealy }J.I‘pﬁylhram adi pelyenet Hdamples of the polyene monomer

b hydr .oél gﬁ?c%&%nta@ 1,4- hﬁé?ggc?cg%ql(i}}gf is I, 7 cyclododccadmne

copolyneriz ra Gint
biSet-eychislogedatromme,301 ﬁ@:ySi@hcmhc%Iﬂi hyll@cm:,!ohfexmh&@, 1 ntbothadiene,

PR B 53 10 ST e e
fstrefirpiodencT i MédwegdiwesC&@btcypc%aﬁﬂ:ﬁza@b@@ﬁ)o of the b@polymer is
bﬁfe‘?ﬁ’dly TRin k8 B8l §b la)o leYh)Ecglct From 8 1 t[;)of)mol% polyene, and the rest
being an o-olefin. The terpolymer containing 30 to 60 mol% ethylene is more
preferred.  The Mooney viscosity MLi+4 (100°C) of the terpolymer is preferably 20 to
70.

[0014]

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

[0015]
The cthylene-propylene rubber and the butadiene rubber are used in a mixing
ratio of 90/10 to 50/50, preferably 80/20 to 60/40, by part by weight.

An ethylene-propylene rubber content exceeding 90 parts by weight results in
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20 The but adi ene rubber (hereinafter abbreviated as
BR) that can be used in the invention preferably has
a high cis structure with a cis-1,4 bond content of
90% by weight or nore and a Nboney viscosity M.1+4
(100C) of 20 to 60, nore preferably 30 to 45. [0015]
25 The et hyl ene- propyl ene rubber and the butadi ene

I priob efiol@keedds edhich |édiitX b therdadéd QoRind®hd Got ol 18Qing. Ifa

q£ef rably 80/20 to 8%%48, by part by MEIaht._Aﬂ

IR BT RRE SOREREXCERIB e PRBRPE Hic k- CedldiTelgRso b8 1arpyed, but the

bysueh@hitred ©SBLAtSs hdrd dndO@klc AR Bht:eb@pse, which | eads

to an increased working tine for nold cleaning. If a

but adi ene rubber content exceeds 50 parts by weight,

nold rel ease is inproved, but the resulting cured

q@gﬁgct is hard and brittle and apt to chip. [0016] 5

A vul'cani zati on-cured product of the unvul cani zed

r ubberA NaksariFatEngged Produwfof tigoustudragBodgubyeehasrabtlyngation of
Nt I at i [ 9 0

g 10 A fie PR HE 1R Hhon s, the

vubesa spraedibn. kagmedr pelddiecqropfitieshe unvul cani zed rubber

has a tensile strength of 3 to 10 MPa, preferably 5

to 8 MPa. Wen the tensile strength is less than 3

MPa, 10 chi pping occurs. A vul cani zati on-cured
pr oduct velfattibeionrutddganiwe df thebimenlchagedarubbdrtias a tensile strength

d f . .
PoeRy o JHEIRYES LD BE S0 e oo 320

chippheg acavrge, t he chi ppi ng problem or the void

formati on probl em occurs. The unvul cani zed rubber has

a 90%cure tinme (optimumcure point) tc(90) at a is

nol d tenperature of 175Cis 50 to 100 seconds,

pr ef errabllyaiifitibo-cifd pseondbthe Whericanifed rhigDB)s eoiubbhxehardness
nvul cani,zed.rubber i s .n that .r €, t rate of cure :
R0 RO SoliP o5 B B BT o BT R gt Beness s

fout of tby enge,phe thipfing probleth cathie tvyid feendtioatoretddn occurs.
cleaning is successfully acconplished w thout

troubles, like sticking. Furthernore, cleaning

operation is carried out by a nore efficient cure

schedUhe uaanipaiiad rwblidd has 6 @O¥EQlrt @Ral (optimum cure point) tc(90) at a

mold temperature of 175°C is 50 to 100 seconds, preferably 70 to 100 seconds. When
the tc(90) of the unvulcanized rubber is in that range, the rate of cure is not too high to
allow the rubber composition to fill every part of a mold cavity, so that mold cleaning is
successfully accomplished without troubles, like sticking. Furthermore, cleaning
operation is carried out by a more efficient cure schedule compared with a conventional

rubber cleaning compound. This leads to reduction of total cleaning time.

[0017]
The rubber composition of the invention may contain, in addition to the
unvulcanized rubber, a filler, a cleaning agent, a cleaning aid, a vulcanizing agent, a

vulcanization aid, a vulcanization accelerator, a vulcanization acceleration aid, and so

Oon.
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30

20 rubber cl eaning compound. This |eads to reduction
of total cleaning tine. [0017] The rubber conposition
of the invention may contain, in addition to the

unvul cani zed rubber, a filler? a cleaning agent, a

cl eaning aid, a vulcanizing agent, a vulcanization
aid, a vulcanization accelerator, a vul canization
dgocHjeration aid, and so 25 on. 8 [0018] Exanples of

useful,. fil ers rci ents) are si
al un rEXAnRles ol (Leyn e R e or g8 lif luming, caloium
tclaﬂ:@ﬁhtidmlﬁmrdml hSﬂﬂlﬁxﬂHDamI tiehivithexide! | Biie &a0le of uﬁ@fﬂiller to be

re o 70 arts erab 6
3RPLS Pr %r\;fa@éfvla E@?ml TR0l By &@P@fﬁ% peighiber 100 parts
&ﬂmuhgﬁ@E&ﬁdmwubmﬂtmhﬁﬁaﬂpIes of useful cleaning
agents include am nes, such as nonoet hanol am ne,
di et hanol am ne, triethanol am ne,
N- et hyl di et hanol am ne, and

N, N- d'E‘x@mEH&E vk ﬁ&é?ﬁrh@éaﬁmg‘ﬁgentgllﬂcﬁ@c a‘?ﬁlﬁ&r §uchsé§91|i‘orﬁ‘>§thanolamme

et ene glycol dinethyl” ether, diethylene glyc

‘??%finﬁ‘ lamigeher , afgherdlantipl ene g|w@wthyén1¢¢b@W4me@,her and
'NTNd(ﬁZrPﬂnﬁﬁlesh@H(ﬁaﬁiQw‘ %@;%Plcm&%s sug_llf'%s gl c&lhﬁlmethy ] ether,
cleanlng e used Is prefera

'@’Iw@%ﬁguw@’fte&mwnéam@féyieb@/gw@@ ct,béketh@on@@m@cs and
Byawel @Rt e 4hSuHRYWlLABIASH age‘i}%J Rhgs usehrls gf@éx%i?@ 050 pats,

the cl eani ng agent, a cleaning d, such a su
aeare weeterglles, to 3%9&% bmee@ght[p@oigt? parisbERgigh e%tf@funvuicamzed

wfell MUbGRBA %d ﬂﬂg cﬁ: ¥ F%%&IR Cai H%u?%(ﬂ%%gh gl :%Llryd(,]e active agent,

per oxi des, such utyl pero -t-any

Py deivded- dlcunyl peroxide and
2,5-dinmethyl-2,5-di(t-butyl peroxy)hexane; and organic
peroxy ketals, such as 1, 1 -bis(t-butyl

peroxy) -3, 3, 5-trimethyl cycl ohexane, 1, 1 -bis(t-butyl
ﬁ@ﬂ&ky)cyclohexane 2, 2-bi s(t-butyl peroxy)octane,

n- but El;(?xﬂpl%s bt Lfﬁ(ehﬂ Q-ché{é 6ﬂgag?§1¥tg E@lu%% At Fanic Ql}ggcromc‘ef such as

2,2-bis butyl peroxy er oxy eta
Hatrbutal | origea<idral f - fi-Fampler i ggroxidean difigihyl  peroxide,”  and

use(gﬁcgl?ﬁz ST(h& b‘ﬁWiC%Qfog(&zﬂlgxﬁgzenaﬁd r(ﬁ%&lgdp&gﬁy CrdIRY, t?s%ch as
1,1-bis(t-butyl peroxy)-3,3,5-trimethylcyclohexane, 1,1-bis(t-butyl peroxy)cyclohexane,
2,2-bis(t-butyl  peroxyjoctane, 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 period
than diallyl 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. In addition to the vulcanizing agent, a

vulcanization aid, such as an acrylic acid monomer or sulfur, may be used.

[0020]
Examples of useful vulcanization accelerators include guanidines, such as
diphenylguanidine and triphenylguanidine; aldehyde-amine or aldehyde-ammonia

reaction products, such as a formaldehyde-paratoluidine condensate and an
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i ndi vidually, or a vulcanizing agent with a | ong

hal f-1ife period and a vul cani zing agent wth a short
hal f-1ife period may be used in conbination to contro
the rate of cure, which depefids on the conposition
desi gn. The anount of the vul canizing agent to be 25
used is preferably I to 6 parts, nore preferably 2 to

Aac@t@fd‘eﬁydekb)‘um@ @£Ht1oﬁ§frodlt@9 RarthozO¥s, Wal shd-n@hcdpienzothiazole
unvul canlze In addition to the vul cani zi ng

dGengio er&“%vkéwv&”&ﬁ oft Hilganizyien apsclgrtiae rad.i sichcisgmagnesia,

MRRQEE lor AmeSHbT MEo béBedbe used. [0020] Exanpl es of

usef ul’ vul cani zation accel erators include guani di nes,

such as 30 di phenyl guani di ne and tri phenyl guani di ne;

aldehyde-anine or al dehyde-ammonia reaction products,

g as a formal dehyde- par at ol ui di ne condensate and an
acgtaldehyde ani i ne reaction product; and

t hi az df dssireduélie nbber pempeptiobehz Mivenddre maynfirther contain an

a o}

‘yr suc b%ﬂhﬁ%‘ﬁﬁ‘eﬁ shgr??s Ipe‘ﬁ\()%cfé anzgi:ﬁ!e Pona'glgc% ﬁ[tr%‘fﬂagxﬁe blue,

u@é@nlﬂ®®zh¢0mﬁwlﬂmdwglV@BWVKhbﬂrbbbeHMUmmpﬁswtamhthmxmbne

: E(grrg%%‘lﬁgaﬂ Rl%n@%fs chfht %efmé:é)rg%gﬂe mgpmyﬂgtg%n%l%ﬁngnurrll rstearate and

ishlmokn Sl@hnatearﬁaim aed bktae jubricanth oruch laadltyl Isichhaop dney! laurate, and

t.| 1 e, nza .

Shop Al e R gD b BiS s BT e Rleb M BRige., prpemice

sﬁ%mn@tewmzmﬁﬁ myiM%matedealun1nun1stearate, and

calcium stearate; fatty acid ester lubricants, such as

butyl stearate, butyl laurate, and 10 stearyl

stearate; and am de |ubricants, such as

éﬂﬁﬁlenebisstearanide erucanide, ol eam de,

S e A e L2 R R TRl oscrve
descri bed. The second nDId cl eani ng rubber

conposi tion is the same as the first one except is
t hat e unv ? i.zed ru E used .as.a, based rES|n
(Qg r

a 90% Curé& 0? Simmi:T Cé’“'tl;”&?iﬁf)‘} lstié% & © a5ihe fgst 09 except
Itheun Chee mfvufo&mﬂ&&ﬁ@b&iﬂlsé@@s s baqddssin Peeh ©0Bbhye 250 (bftimum cure

%gl%t)stg@BPm the range 3t 0 deOtO 10780 %éc%gl S, preferagly 250 to 350 seconds, at
a mold temperature of 175°C.

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

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

[0023]

When the tc(90) of the unvulcanized rubber is in that range, the rate of cure is
not too high to allow the rubber composition to slowly conform to the shape of a cavity
when the mold is clamped and to fill every part of the cavity. As a result, mold
cleaning is successfully accomplished without troubles, such as incomplete filling and

sticking due to a void.
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The tc(90) value can be adjusted appropriately by the

ki nds and anounts of the diene nononer, peroxide,

vul cani zati on accel erator, co-crosslinking agent, and

so forth. 20 [0023] Wen theldc(90) of the

unvul cani zed rubber is in that range, the rate of cure
is not too high to allow the rubber conposition to
gboyd]y conformto the shape of a cavity when the nDId
is cl nped fill every part of the cavity.

resul t heﬁ%rcgmoléil Ci%mﬂﬁguwl stmpesisnatithe wyewingis &h@eéescz ibed.
W t hout troubles, such as inconplete filling and 25
sticking due to a void. 10 [0024] The third nold

cl eani ng rubber conposition of the invention is then
descr iTbedhird Trad tdganihenpibéierc berapisiiipnr isbtbersamongsotict seomd one

leR cdo for SRR @&?tﬁrﬂﬁltgsa?&%&% '?Qea‘;@)ég@rﬁt for further

contai ning at |east one rel ease agent. 5 [ 0025]
Exanpl es of useful release agents include netal soap
rel ease agents, fatty acid ester rel ease agents,
E rrEeti c waxes, and fatty acid am de rel ease agents.
|l es of the netal soap rel ease agents arc cal ci um
st ear &xemnples ot usfdackbe, agearsdnaide meat b@dp&te&:aseﬂ'gezms fatty acid

PR R eSS AR BEA e O LB, od by

Li covvax CP (partially saponl fied nontanic acid ester,
fromdariant Japan K K Loxi ol G 78 (polyneric

conpl ter,. from . Co Japan, Ltd Li col ub

11 4R Eahwa%é%%bf& o35 Pahscrs i yizgae, 7ine stcarate,

Knd(m)lc mykiexieol THEPNEBladidrehier @lcas Ageb@sﬁﬂt}ﬁﬁam%d @nd fatty acid
on1Cb ni s Japan aci.d

g}iw(%?ere gase ag oaréoqxﬁm}ahﬁ%gy\@&o% gP( qcpgéttagy aepepiiied montanic
asiil dster,f ﬁmm ®agarGorapan K. Kl)§ Larid] Al-T§ gpoibtheso c(nfnﬁte&yester from

m de e rel ease_age
Chits My L b R, KR Bighiied S e 05, o Gloring Jgpan KK
pbﬂbﬁWﬁbllfSyl @tmﬂ@ﬁgmw syrbbetmew@mtfroﬂer:ogﬂg Jﬂﬁht 5ty Amide S
t.,0 ni.z s. hayvi n
Helsp Big Giniden Gopk A CM7 Bg SIROER p46ly SR ERdaa Yy Corp.),
amtlA BIOWCE T - I0N(Gs®y detar anpide it Nap @oipial | packages with
a smal |l nunber of pins have many

The release agent is preferably used in an amount of 3 to 15 parts, more

preferably 5 to 10 parts, by weight per 100 parts by weight of the unvulcanized rubber.

Of molds having deep cavities for small sized packages, such as PDIPs and
SOICs, those for particularly small packages with a small number of pins have many
cavities per mold, and therefore the mold releasability is reduced relatively. The
rubber composition with too large an amount of the release agent has good mold release

but poor cleaning performance,

[0026}
The first and second mold cleaning rubber composition can be prepared by any

known method. For example, EPM and BR are put into a jacketed pressure kneader
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20 cavities per nold, and therefore the nold
releasability is reduced relatively. The rubber
conposition with too |arge an anmount of the rel ease
agent has good nold rel ease But poor cleaning
performance. [0026] The first and second nold cl eaning
rubber conposition can be prepared by any 25 known

ﬁﬁﬂ BReed ke Eeadd. e Kishihand:BRnaddenfi thel Eﬁh@/E?’R mixture becomes
cketed pressure kneader "11 and started to be

Rk spengessiikotlptinie dicasekq vhtemepipmR the rubber mass

%rﬁﬁéﬂﬁtﬁ:ebe%&he ek RAREGE S ASrub bR RS ss BB Bes! tbki@ to 100°C, white
F@E‘BI nous rice cake while nonitoring the rubber mass

B3kt Apia0-2lRRapl QOH@OP@WYQM idscoptpeurdibaeseibe: nonionic
L@RER8S VO agdt, tgﬁaa%@@&d WY {48 Tike ArDRHed AraH) f%ﬂo@rleﬁ; B0 %heading

compound, a cyclic am de conpound, process oi |l

rﬁ@frﬁ%@ﬂd@@%fm BERBeIGe Ageprzanis pewkids, adftd, 3raiin@ ¢rhere then
ik a%ﬁ‘%a;ﬁ@l?‘%ﬁsp%ﬁ@& &hQ thd @Ldl@ﬂ%b%ﬁ KR AL ol g'f tfikneader to

addi tion ew m nute period organi c per oxl
rAveder 2 Mk cleanipy rafhsr pn@ﬁosnafmj @ﬁthgndvmpnm Where necessary, the

%%@%ﬁ&qs SIpEd Hﬂ@aﬁ Aa@@fombgfsﬁ alB§feel S taken out

of the kneader to pr de a nold cl'eani ng rubber

conposition of the |nvent|on. Wher e necessary, the

rubber mass is shaped into an appropriate form such

@ﬁm@ sheet. 10 [0027] The third nold cl eaning rubber
np%sition can be obtai ned by adding the

abovelteslrd bedd m@laemgeruhg@momm)sitﬂoe @RNIBBbtainktl Uryeadding the

t t C ddl nth

S e Hen RS BRI R BReli e other necossary

e&hipossiin tfwmrer{a@@m]oftffﬁs,em@adm dgleﬂmnglrud:ﬁﬁx tdmapostaom. be

used include a Banbury mxer and a roll mxer in

addition to the pressure kneader referred to above.

[0029] Wiile the formof the first, second, and third

L8] cl eani ng resin conpositions is not particularly

limt he refera sh 0 _a sheet form

that  Foeadebe GO RSB B a SRR 4B TalEE ¢ L oo in
addotbar tortes sresmRe lurddnr gofcaed @l aboat.ed vul cani zati on by

the residual heat after kneading and fail to exhibit
stabl e performance unless it is rapidly

[0029]

While the form of the first, second, and third mold cleaning resin compositions
1s 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.

Example
[0030]

The present invention will now be illustrated in greater detai]l with reference to
Examples, but it should be understood that the invention is not construed as being

limited thereto. Unless otherwise noted, all the parts are by weight.
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cool ed after conpletion of kneading. Exanple [0030]
25 The present invention will now be illustrated in
greater detail with reference to Exanples, but it
shoul d be understood that theld nvention is not
construed as being limted thereto. Unless otherw se
noted, all the parts are by weight. 12 [0031] Testing
g@jﬂqu: The testing nethods used in Exanpl es and

arativg.Exaanes to evaluate various physica
%ﬁkﬁ??@@ re as follows. 5 (1) Elongation and

tensi ImestdhRpahdndRasedl 8 Ek infes aF HaBaR ML FB8rles to evaluate
nmet hod of measuring tensile strength and el ongation

PTIBP SRR SIS UPRSIE Ahasso8ows251  (Test speci men) The
test speci men was prepared by nol ding the unvul cani zed
rubber 10 conposition in a 37T autonatic press at a
nol d tenperature of 175C and a nolding pressure of 10
NPaElggnige apd éensila wlengdr a pressing time of 5 minutes
into f ' ' L

| engt SRR 3n, £ iR ATk B Bonie bl sggneth and
tetpngalkar & beakispedifiedsipdts kedSlof size No. 3 according to
JI'S. [0032] 1s (2) Rubber hardness Measured in
accordance wi th "Rubber, vul canized or

t hernopl asti c-Determ nation of hardness" of JIS K6253.
Alchusmet@ry hardness of a stack of three sanple

sheet 80x160x2 mm) prepared.in the sanme,manner as

descr igfgéd%sﬁlns%cll?lcgbgeag Barﬁ%agﬂr @81‘6\5‘% hhg  HRfUsHeasf rubber
obmpbtidry pea G setwnatic qirels g atrolti hemp@ubab i DEBE. and a molding
LP@Q%J% 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.

[0032]
(2) Rubber hardness

Measured n 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
in (1) above was measured with a durometer of the type chosen according to the

hardness.

[0033]
(3) Rate of cure

The 90% cure time (optimum cure point) t¢(90), at a mold temperature of 175°C,
of the unvulcanized rubber composition was determined using the method specified in

JIS K6300-2, “Determination of cure characteristics with oscillating curemeters”.

[0034]
(4) Mold cleaning test
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(3) Rate of cure The 90% cure tinme (optinmum cure
point) tc(90), at a nold tenperature of 175C, of the
unvul cani zed rubber conposition was determ ned using
the nethod specified in 25 H3S K6300-2,

"Determ nation of cure characteristics with
oscillating cureneters”. [0034] (4) Mdld cleaning

t est FdveFhurardinndisest aﬁb&ﬁﬁleﬁﬁal@ £ 6 {ﬂk/éx egm taR Bolding

SoRPra eSIEDks K TRe BaReh it s Sa NIy el bvibdeade in o

infol@ folmPDEP-for. (PR, ll‘gl-ca@ﬁlegpiosercét% rﬁ@l\d'sttdn%s) TR mold cleaning
cl eani ng

e nol d. stains.
éb@ﬁagwp%tl%@a% epexiedyoldsl wede |Sw1&eﬁén@l@aﬁnﬁbalermvld surface
Wikicleahdte MREHaspEf 96812 tM@@va@daﬁ@ﬁ‘ Qs rrla@c EXAIR LRI BriPhIp-sL

% the eval uati on was made using a nold for PDI P-8L
% P&t ca8BIcPavi ti es). [0035] Exanple 1 (the first
nDId cleanlng rubber conposition of the invention) In
a 3000 m jacketed pressure kneader were put 1050 g of
EPDM (Mooney 10 viscosity M.1+4 (100C): 23) and 450 g
6903BR (Mboney viscosity M.1+4 (100C): 42; 1,4-cis

@Q%@P&qm}%@rst R le@gl%%q%p 9&9&\%#% theto h@gﬁ%ﬁﬂﬁf uf or

abou fes whi | I ng, e mx
becamin a XWofwycndsins paboer kmadsr Wanei plg W50 enple ERD v eMooney

30, t o
Sy OBl Lo ss v d B OUP Lo). o
1 Jatis bonqereiammt e wsamend ko¢adn®moé¢rhammarﬁ>nebou75 winibes while
Lo r&ﬁgre@t th@ {@9 uye%@e%%x' %Hgggfcggér m%%@renrq%fg %E\f?@%a temperature
e5abper 8. of T Qth@t elassarvbm adﬁ5d d50% peresty, pr dad cpatunm of the

??D@@’ﬁ@t lflen 7&1@9&11(&1?&6?3"851‘?5)” rﬂﬁnq hd Q)Exlxelfﬂlﬁ 8906’tha?1n91m71r§e 9s g (5

arts I nc ox
a&r@i)pf@poiwbmﬂ@iene @cwélewr suréicg actﬁvcza patr t5Y (bf:arﬂ) of $tearic acid,

A BB o 1S W S e o
Flt@bb’é”r omdsu #rde T s(Srertelont riok| @ddmdollctvmdemc dechdlQD@r about 3
Fnhﬁtﬁéég heufhes k rtg @%gﬂ@ 0pg ria%\g(? Bt Tg%ro&ﬁﬁg:i%h%ne was added,

ber nmass’ was g@l asse
MOW@Iﬂ @Ytkéemn$f®ay§ t] 1rmmuaﬂ sﬁélettcramtamm of the rubber mixture was

controlled 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 cleaning rubber composition of sheet form

of 6 mm in thickness (designated composition A).

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

good cleaning performance.

[0036]
Example 2 (the first mold cleaning rubber composition of the invention)

A mold cleaning rubber composition of sheet form with a thickness of 6 mm
(designated composition B) was prepared in the same manner as in Example 1, except
for changing the amounts of EPDM (Mooney viscosity ML+ (100°C): 23) and BR
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be cooled to 25C or lower to provide a nold cleaning
rubber conposition of sheet form of 6 mmin thickness
(desi gnated conposition A). The characteristics and
the cleaning test results of the conposition A are
shown 25 in Table 1 below. As can be seen fromthe
test results, the conposition A exhibited good

ciMesumien §ispedifyaviTRR ¢ B00°CPOBE] 4- X BRI @néent:tdsewhy &tbase resins to
Egdod Cldg@ﬁ! n rubbér conposi tion of the invention) A

o BSEN B FSPUBBEY conmposition of sheet formwith a
thi ckness of 6 nm 30 (designated conposition B) was
prepared in the sane manner as in Exanple 1, except
for changing the anmounts of EPDM (Mooney viscosity
M.1+4 (Peohectenstics snd treldaniqaviseirasylviod tssqomponttion B are shown

(iA0PMle 142, THe fsCi - ' i e
resins to 900%§5§39g Oog@lﬂ{regg%nelg(%?t\l/ﬁ? tc?l’%égﬁﬁ good cleaning
dWEPHEYEFi stics and the cleaning test results of the
conposition B are shown in Table 1. The test results
prove the conposition B to exhibit good cleaning s
performance. [0037] Exanple 3 (the first nold

dPedfi ng resin conposition of the invention) A nold

[ [ L t mwith,a
SLEAMO0 ALARERC OGS LD ShoIASI ol Bl LIRS,
pr eparfediild ctehwing anebarsnmepsiasn of skbcafipirewith eiddmpess of 6 mm
. i rts) of the :

#g%sg%aﬁgﬁ)g ‘P‘nhﬁgn v%ﬁ i 4 A)&%)%é&?lgdﬁcb garr%% gnalal%er as in Example 1, except
Bz Terdading-130 gr Olfamot) of hibe chan@titagpliastine svitind5® pe(30 parts) of

Leaning. & sults of the conposition C are shown
i?ﬁ)egggile %ﬁéf)ﬁé&t est results prove the conposition C

to exhibit good cleaning performance. is [0038]
Exanple 4 (the first nold cl eaning rubber conposition

8; gﬂgéﬂ? %k{%?c%f:m%rt]izc%é‘ JTHgfidcé(%llrr]}?a a E%?cs&ﬂgﬁf ﬁlecc%%gssiltiglll narc shown
in Table 1. The test results prove the composition C to exhibit good cleaning

performance.

[0038]
Example 4 (the first mold cleaning rubber composition of the invention)

A mold cleaning rubber composition of sheet form with a thickness of 6 mm
(designated composition D) was obtained in the same manner as in Example 1, except
for using, as base resins, 825 g of EPDM (Mooney viscosity ML;.; (100°C): 23) and
675 g of BR (Mooney viscosity ML+ (100°C): 35; 1,4-cis bond content: 95 wt%) and
changing the amount of white carbon from 750 g (50 parts) to 450 g (30 parts).

The characteristics and the cleaning test results of the composition D are shown
in Table 1. The test results prove the composition D to exhibit good cleaning

performance.

[0039]
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(desi gnated conposition D) was obtained in the sane
manner as in Exanple 1, except for using, as base
resins, 825 g of EPDM (Mooney viscosity Mi+4 (1000 :
23) and 20 675 g of BR (Mboney viscosity M.1+4 (1000):
35; 1,4-cis bond content: 95 wt% and changing the
anount of white carbon from 750 g (50 parts) to 450 ¢
(npedtive Exadiple Ichar acteristics and the cleaning test

results o sition D.are in Table. 1
et e rl LEFyEE TRk o RBoi 6L TR D P dehickitss of 6 mm
gosthneleg aBinPBsitiReEl QaEBbeaed 29 tl{eoﬁﬁﬁ:] mdfner @HDEK@&}MMQ except

e Rhioh & T eSB0oF S Fea R Bagth onpo P iFbas and

BR (’MSO@PW@&CBQ@ ML, L,heomares2ranngs basd t@t@sagm{w/o)lm 600 g and
r changlng the anounts of the of EPDM

ept

?ﬁﬁ&d@ﬁ*V Wosity M.1+4 (100C): 23) and 5 BR (Mboney
viscosity M1+4 (100C): 42; 1,4-cis bond content: 95
w% to 600 g and 900 g, respectively. The
characteristics and the cl eaning test results of the
conpodie chayagerities abiln clgaping et gesglts @&thwﬁmlﬂ@sm@eﬁ are shown
fif qEblche Lestaf %étg'eéé ﬁohnmk@re%ufég i 6?19% ét@dmﬁﬁ%%a NWipping
occurred, resulting In an I ncreased ti or cle

epravti GﬁﬁUltmelltIB@amqfi‘@Squ tpeg flor rderomanasepoar., The cleanmg
B e TR ™ RSP Ry GOk et ping

3 Exanpl e 4 Conmp. Exanple | Itens Conposition

Conposi tion Conposition Conposition Conposition A BC
g%ﬁﬂkRatlo of EPDM 70 60 70 55 30 Ratio of BR 30 40

Table 1
_ Comp.

Example 1 | Example 2 | Example 3 | Example 4 Example |
Items

Composition | Composition | Composition | Composition | Composition

A B C D E

Ratio of EPDM 70 60 70 55 30
Ratio of BR 30 40 30 45 70
Elongation (%) 270 150 253 9% 59
Tensile Strength (MPa) 5.2 4.1 4.9 4.3 4.1
Rubber Hardness 90 91 90 91 92
tc(90) (sec) 60 56 67 54 58
Molding Properties A A A A B
Releasability A A A A C
Number of Shots
Required to Complete 4 4 4 4 8
Cleaning
Note:

Rating criteria for evaluating molding properties

A: Rate of occurrence of incomplete filling is lower than 3%.
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El ongation (% 270 150 253 98 59 Tensile Strength
(MPa) 5.2 4.1 4.9 4.3 4.1 Rubber Hardness 90 91 90 91
92 tc(90) (sec) 60 56 67 54 58 Molding Properties A
A AAB Releasability A AAXC Nunber of Shots
Required to Conplete 4 4 4 4 8 Ceaning Note: Rating
criteria for evaluating nolding properties is A Rate

of occ: ress ef otcuraandl glcembickd FNGigi 1§ Jo0WR i HRAANS Y wer than
16 B: R@Je of occurrence of 1 nconplete filling is 3%
or hi gH “and lower than 10% C. Rate of occurrence

of i ncompletd otéurtenb@of ek il R e DY, orffdtend
criteria for evaluating nold releasability s A: Rate
of occurrence of chipping is ower than 3% B: Rate of
dtatwmercarerie fof evehiappd mgld sle38bdity hi gher and | ower t han

10% - t occurrence of .chippi is 10% or
hi gher.’g' E{GR%ZP%]O% Bgﬁ%? e pf?%fé 1%‘%%@&%%1 d cl eaning
r ubber Bec 8apad vtiuwrnof oftdhéeppinpvie At4 @ﬂ])ig}])’éldi) akd lm}eﬁ than 10%.
cl eani r r.conposd tion of eet . formwth a
t hi cknggg afé% ?gccr?ﬁﬁeﬁ%dozflsoﬁj&%ﬁgelalggﬁﬁ%‘ﬁhﬁ'on F) was
obtained in the sane manner as in Exanple 1, except
that 48 g (3.2 parts) of the 1, 1 -bis(t-butyl

5 >§y) cycl ohexane was replaced with 48 g (3.2 parts)
8? ‘@i cunyl peroxide and that the tenperature of the

rAxabete Ntkd secendnasld LRAELbRE chBpositoreXaRefvddE) 15

The characteristics and the ¢l eafnl ng test results’ of

the g({ Pfe@mng 1‘l§qbgr SPgRpsition of sheet form with a thickness of 6 mm
(designated composition F) was obtained in the same manner as in Example 1, except
that 48 g (3.2 parts) of the 1,1-bis(t-butyl peroxy)cyclohexane was replaced with 48 g
(3.2 parts) of dicumyl peroxide and that the temperature of the rubber mixture was

controlled not to exceed §10°C.

The characteristics and the cleaning test results of the composition F are shown
in Table 2. The test results prove the composition F to have good molding properties

and cleaning performance.

[0042]
Example 6 (the second mold cleaning rubber composition of the invention)

A mold cleaning rubber composition of sheet form with a thickness of 6 mm
(designated composition G) was prepared in the same manner as in Example 3, except
for changing the amounts of EPDM (Mooney viscosity MLj+4 (100°C): 23) and BR
(Mooney viscosity ML+ (100°C): 42; 1,4-cis bond content: 95 wt%) to 900 g and
600 g, respectively.

The characteristics and the cleaning test results of the composition G are shown
in Table 2. The test results prove the composition G to have good molding properties

and cleaning performance.
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in Table 2. The test results prove the conposition F
to have good nol di ng properties and cl eaning
performance. [0042] Exanple 6 (the second nold

cl eani ng rubber conposition of? the invention) 20 A
nol d cl eani ng rubber conposition of sheet formwth a
t hi ckness of 6 nm (designated conposition G was
poegared in the same manner as in Exanple 5, except

for c a nts of EPDM ( Mbone VISCOSIt
TR St S oe Fe AP g Py
(10004 md2d clkadingirsbiee l&dmﬁ@sﬁ&@ﬂbf sIQRt W) with D0Qkde®NT 6 mm
gg 5%% res ctlve%% 25 The characteristics and the
Sihoic OBROSIHEE ) e Jreryited 186%6@.‘1% MaRnes g i ESaipig 5, except
ifor 'E'aplla@ng 130he (I@)Sﬁaﬁﬁ)esdﬂ inforBERYE1 4R COMROSIOD 0N & arts) of
operties _and_clea

ave g od nol d nin
5Bk P igaroniel syigshisr e 62 P I BB ceRoNde with 28 ¢
¢l .oqaitg)g of ublosnylc yERASId 108 0D ot he3ipaMeNti Oﬂ)ou@*l ML his(t-butyl
cl eanj ng rubber conposition of “sheet formw th
Pﬁﬁ%ﬁh@% Bdf 6 nm (designated conposi tion H mas
prepared in the sane manner as in Exanple 5, except s
for replacing 150 g (10 pairs) of nonoethanol am ne
w th 300 g (20 parts) of ()-1-am no-2- ropanol and
repl adipg arsct@ﬂ&tlss an @amcgynmg teht easrfs ol esindesitiprt H 428shown
p I (e
%3}“{5%53 Qof aht t%)st R:Eulgs’pﬁb‘ EQ@{;}E&&?&} g[gt? gég g (fdjmg ding properties
?ﬁ@c@ﬁﬁﬁéﬁmﬁ¥ﬁ@ﬁ$ts and the cleaning test results of
the conposition H are shown 10 in Table 2. The test
results prove the conposition Hto have good nol di ng
properties and cleaning performance. [0044] Exanple
8)04the second nol d cl eaning rubber conposition of the
[ I oSl heet
ERNADIsAMe BodiRlhiG L RATLD gugb%PPo%po%gm% il 180 on
conpoéi mpsinclpaningasbbbt edmgdition {uﬂw@lcstafmnmamhnerthaknesm of 6 mm

F&%@i@ﬂ&t@d @omﬁ&%@tﬁm I} was obtained in the same manner as in Example 5, except
for replacing 450 g of the BR (Mooney viscosity MLy.4 (100°C): 42; 1,4-cis bond
content: 95 wt%) with 450 g of BR (Mooney viscosity ML.4 (100°C): 35; 1,4-cis bond
content: 95 wit%) and replacing 48 g (3.2 parts) of dicumyl peroxide with 13 g

(0.9 parts) of 1,1-bis(t-butyl peroxy)cyclohexane and 35g (2.3 parts) of dicumyl

peroxide.

The characteristics and the cleaning 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.

[0045]
Comparative Example 2

A mold cleaning 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 MLi+4 (100°C): 42; 1,4-cis bond content: 95 wt%) to 600 g and



for replacing 450 g of the BR (Money viscosity M, 14
(100C): 42; 1,4-cis bond content: 95 wt% wth 450 g
of BR (Mooney viscosity Mi+.4 (1000 : 35; 1,4-cis
bond content: 95 w% and réglacing 48 g (3.2 parts)
of dicunyt peroxide with 13 g (0.9 parts) of
1,1-bis(t-butyl peroxy)cycl ohexane and 35 g (2.3

pao gsespattidileunyl 20 peroxi de. The characteristics
and the cleaning test results of the conposition | are
shown in Table 2. The test results prove the
conposition | to have good nol ding properties and

C| eaniThg cResdiaismesnard ti{eQ@e,"aﬁing téR réRNPar el Ao fp@‘lﬁfﬂ?h @reZshown

I d cl eanin rubbe osition of sheet formw
i trlm Plekneds o HpFF‘éE Egulto ipseiniste dlllne %gavmes and

I@li@ﬁx&i% @dcurfed! H:@ulﬁﬁgﬂﬁl ﬁiﬁﬁﬁﬁ:ras@&lﬂl@fo@&m'ng oéeraﬁéﬁ?eplthe cleaning
for. changi ng the amounts. of EPDM ( Mooney "vi scos

RE" erl’l‘a(lﬁebﬁ@f) ROOXIyAEREE BR‘HC{%&WWY %%%@Fsttg? C‘W?Eﬂlﬁtﬁ cleaning.
(100C): 42; 1,4-cis bond content: 95 wt% to 600 g and
18 900 g, respectively The characteristics and the
cleaning test results of the conposition J are shown
[W4¥hbl e 2. As can be seen fromthe test results,

irpoenpl ete filling of cavities and chipping occurred,
resulting in an increased tine for cleaning operation.

The cleaning s perfornance was pgor, requiring an C
i ncreased nunber Batmphd SEkanglow| Blaghpld Bamxh@ple 8 omp.
0046] Table 2 fExanpl e 5/ Exanpl e (6 Exanpl ¢ 7 Exanpl| Ex@nple2
. Exanple 2 Itens mmm&tum(bm sition N
Conposi ti on Conp&SPRFHH: CS‘H%’B% P | SrmPEitey HOpmppsitigeay fegnposition
of EPDM 70 60 70 70F40 H ! !
Ratio of EPDM 70 60 70 70 40
Ratic of BR 30 40 30 30 60
Elongation (%) 150 120 184 188 54
Tensile Strength (MPa) 5.8 52 43 4.1 4.4
Rubber Hardness 83 87 75 80 92
tc(90) (sec) 329 297 278 267 58
Molding Properties A A A A B
Releasability A A A A C
Void A A A A C
Number of Shots
Required to Complete 4 4 4 4 8
Cleaning
Note:

Rating criteria for evaluating void
A: Rate of occurrence of void is lower than 3%.
B: Rate of occurrence of void is 3% or higher and lower than 10%.

C: Rate of occurrence of void is 10% or higher.
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Ratio of BR 30 40 30 30 60 Elongation (% 150 120 184
188 54 Tensile Strength (MPa) 5.8 5.2 4.3 4.1 4.4
Rubber Hardness 83 87 75 80 92 1tc(90) (see) 329 297
278 267 58 Ml ding Properties?AAAAB
Rel easability AAAAC Void AAAAC Nunber of
Shots Required to Conplete 4 4 4 4 8 C eaning Note:
F{@Dh“ﬁg criteria for evaluating void 1o A. Rate of
curreﬁ@E gpr @ s Jower than 3% B: Rate of

o tARRlE F@nEGTBROR PPRRYS LR T tRRIBY eREN 10%
C E?Uﬁ DRo@reUfIepee p?éhssmeu@heac&rwe%l Pt mosﬁn%rof EFDM (Mooney
Q0 e eaning ru .
E:‘G?ﬁ?&i‘h’ ﬁioﬂf @5%%55%%}%‘5 &?P *3% Ygep VIOl Mér-ed100°C): 42;

Pr,@ 85U kideREe 9 SWer M@Q&Qi ghef plekiM EYOPBEY3 minutes while
visgcosity M.1+4 (1000 : 23) and 450 g of BR (Mooney

Vi%8EB% % f%ih%w%@ camyeya horgogengousitabliss Astluingn temperature

B W sard Kmeaghe dmbid ekrdd hERIUL §) %O(rlg gemytpé [OONBLES of the
ec

e cool i whereby the m xture
ﬁ%‘%}f@%g gﬁbﬁ'ﬁ@@ tﬁag%alﬁamqa@s Besampbrodmignectharolamingt 75 ¢ (5

8hs) of ﬂdﬂ}ﬁ)xﬁfﬁlﬁg B}(iﬂ@%%yﬁ&ﬂ&dsugfg%r %Itlgi Q%é?@rltiisg (Irb%[“t) 80Qearic acid,

f th
r@r : 8(43 Iﬁ’é“%)gi*?e‘)’l}lteoﬁ‘afl?ﬁ?n 8étgr{ém@ﬁ@n@frr@1cw cgrbesate,p’éﬁg &5 parts) of
QftarBuR AR Y8l ng) geayt o%@ef's §(lg§ Bﬁ@s@ 0@%0'6‘1/& @ggr{{)olymer:c

15 g (1 art stearic acid

mmpé%%ﬁ%o Frorrvgogmg Japsar £49.), @mdczaﬁ @.mrﬁs)caﬁ bisakbel-47 gmodified
glyﬁx'-’_bc%fuﬁ S oxﬁf ClahhﬂtaﬁbM') dﬁ)’ilo&ﬁ%d Qby( b@le@@lﬂ% hhShr Yot Minutes.

i de 3g parts) of Loxi ol ric
F 1na11y, 48 g (32 parts) of dicumyl peroxide was added ollowed by kneading for about

1 minute. The temperature of the rubber mixture was controlled not to exceed 110°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 cleaning rubber composition of sheet form of 6 mm in thickness

{(designated composttion K).

The characteristics and the cleaning test results of the composition K are shown
in Table 3. As can be seen from the test results, the composition K exhibited good

molding properties and cleaning performance.

[0048]
Example 10 (the third mold cleaning resin composition of the invention)

A mold cleaning 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 replacing the EPDM (Mooney viscosity ML, (100°C): 23) with 900 g of EPDM
(Mooney viscosity MLy.4 (100°C): 8), changing the amount of BR (Mooney viscosity
MLj+s (100°C): 42; 1,4-cis bond content: 95 wt%) to 600 g, changing the amounts of
Loxiol G-78 and Licolub H-4 to 30 g (2 parts) and 15 g (1 part), respectively, and
further adding 15 g (1 part) of zinc stearate.
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conpl ex ester, from Cognis Japan, Ltd.), and 75 (5
parts) of Licolub H4 (nodified hydrocarbon, from
Cariant Japan K. K. ), followed by kneading for about 3
mnutes. Finally, 48 g (3.2 parts) of dicunyl

per oxi de was added, followed by kneading for about is
1 mnute. The tenperature of the rubber m xture was

cont r dlcathanoteribticsexd gedelbdds rebiveQughIute (g knead! /19 shown

aperatian. .The resulting rubber nmass was rapidly .
FReLR T B b Bulnioto Mo Fempo iRD Snspaahih oo molding

shesdrti@ngdickabieg pegbetnt® 25C or |ower to provide a

nol d cl eani ng rubber conposition of sheet formof 6 mm

in thickness (designated conposition K). 20 The
characteristics and the cleaning test results of the
oppgsition K are shown in Table 3. As can be seen

fron1ﬁhe test results, the conposition K exhibited
Jo88P!SDl di ng properties and cl eaning performance.

[0048]a nft@eRh&ind Quideheok B§iform3k ghe‘é't & %hraeﬁiii&ness of 6 mm
25 nol I ng

conposition of the invention) cl ean
tesbaetcd sRppetitipl Yo asstiearedt iar the WA manedrias kimEssmple % except
TR cHafl G5 AL A nEOSRORIc daBlbnlah e fefeil?@foeﬁ’oq g;@[})%n hand 45 ¢
same manher as I n Exanple 9, except or rep i ng thie
PPN Mssprsyivelly s epdicing MLa €4 p@10 o) Licolghy it witlo G0 gg(2qfarts) of
Vi Si 7 0 . : [ the . .
e SRR LaRRTHo, Kot eodNE e Al B Ber) b sine
slearags, anporrlaeipn S (3. DBae % diousgopagoxidhanti #yg t(BE parts) of
%@&‘iﬁﬂeﬁlﬁ—@,5385%(1:5@%3'(1%%1‘0%@;(8{%‘1 Licolub H4 to 30 g (2

parts) and 1 par respectively, and further
adding 15 g (I part) of zinc stearate. 20 The
characteristics and the cleaning test results of the

COMpPOS§t.Li Ak éhﬂ PR e The test results
prov e% %1 g&{g%éfr(b%gllg% i onﬂgckcgﬁélg ﬁ%L%ﬁ%so%tﬂg%?%P%&mn% are shown
pr opklet Bes Thadegt| manisngropertho ravampoatiof 0048 extdbiExaopl @olding

oA oL ﬁﬁﬂ% ‘ r conposition of sheet form
\g/Jvitp’rg]\_a t%ligknes &gg&ﬂg%r%% (desi gnated conposition M
was prepared in the sane manner as in Exanple 9,

except
[0050]

Example 12

A mold cleaning rubber composition of sheet form with a thickness of 6 mm
(designated composition N) was prepared in the same manner as in Example 10, except
for replacing 600 g of the BR (Mooney viscosity MLj4 (100°C): 42; 1,4-cis bond
content: 95 wt%) with the same amount of BR (Mooney viscosity ML;.4 (100°C): 35;
1,4-c1s bond content: 95 wit%), changing the amount of white carbon from 650 g
(43 parts) to 700 g (47 parts), the amount of zinc stearate from 30 g (2 parts) to 75 g
(5 parts), and the amount of Loxiol G-78 from 30 g (2 parts) to 60 g (4 parts), and
replacing 48 ¢ (3.2 parts) of dicumyl peroxide with 48 g (3.2 parts) of di(t-butyl

“peroxy}-m-diisopropylbenzene.

The characteristics and the cleaning test results of the composition N are shown
in Table 3. The test results prove the composition N to exhibit good molding

properties and cleaning performance.
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15

for changing the anmounts of white carbon and Loxi ol

G 78 to 700 g (47 parts) and 45 g (3 parts),
respectively, replacing 75 g (5 parts) of Licolub H 4
with 30 g (2 parts) of 10 Anidle S (fatty acid am de,
fromKao Corp.), further adding 75 g (5 parts) of zinc
stearate, and replacing 48 g (3.2 parts) of dicunyl
HeooNi de with 48 g (3.2 parts) of

21}?3 | met hyl -2, 5-di (t-butyl peroxy)hexane. The

C }ea teristics and the cleaning test results of the

conmposition Mare ghowr T fapte 3 The test—regults
prove the conposi tijofxXMpl exhEsinplgddd Fondgilag! | Udsxample 12

AfegRerties and cl egni ng perfarmance. G050 Exanple
12 A nol d cl eani ng |r ébberitigonpésitasion of Cehmeitionf gr fpmposition
with a thickness of, 6 mf (designated c_orrposdi tion N N

Was—prepar ed T the=same—manmer —as—+miExamte—16;

Betiept EPPDYL f or repljaci ng0 600 |g of 64 he BR ( Mibney 60

VisTOST ty M1+ (1Q0C) 42,1, 4-crs—bond-content—95

Kl ofiBfh t he sane janbud® of |BR (#boney vi s¥bsit) 40

NI +4 (100C) T 357 [I,4-cis—bgndcontent 95wt

dhaneghioy("the anount] of MBite |carddh from 6307g (43 140

parts) to /UUP%@M parts), theamountof~zinc
g

sreadicattengihdi (2 pafts) |to ™2g (5 paris), |and 7.2
fle, amount of Loxi gl G 78 from 30 g (2[partsy 1o60 g
39;' Beiri{a§nesing 25 rlepl abi ng 48 g ¥8.2 part s30 of 84

i | . peroxide wijth g (3.2 ts) |of di (T-butyl
?0(8(55“(%%) oxy)-mdi i soprégél benzeng‘% The |chafaét erii st i 633

ﬁ% the Cleaning test results of {he conposition N are
##bl%n Tabl e 3. |[The fest fesul f's prove the A

opposi.tion N to exhibit good nolding [properti€s and
iﬁegg?ﬁ%ﬂayperfor mande. 2% [0051] Table|3 Ex%rrpl el9g A

|l e 1O anpl el11 Exanpl ¢ 12 Itenms Conposition
%ﬁgnq%iﬁhoﬁs%%%gi ti on4Conposition 4 4

caning

Industrial Applicability
[0052]

The mold cleaning rubber composition of the invention, which contains an
unvulcamzed rubber comprising an ethylene-propylene rubber and a butadiene rubber in
a mixing ratio of 90/10 to 50/50 by weight and having a 90% cure time (optimum cure
point) 1c(80) of from 50 to 100 seconds or 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 93, exhibits
good workability (mold release), undergoes no chipping nor void formation, and is able
to easily remove stains of not only cavities, runners and gates but also air vents and

parting faces of a mold.

[0053]

Iy particular, the third mold cleaning rubber composition of the invention, which




KL MN Ratio of EPDM 70 60 70 60 Ratio of BR 30 40
30 40 Elongation (% 138 128 157 140 Tensile
Strength (MPa) 7.0 6.2 8.3 7.2 Rubber Hardness 87 84
80 84 tc(90) (sec) 306 328 3M 328 Mldability AAA
A Releasability A AAA Nunber of Shots Required to
Conplete Cleaning 4 4 4 4 Industrial Applicability 5

[0062]s T heecawel sheal, aanungl takban rﬁ@lﬂPQﬁhInlgozD ®tp tthaty for small

i nvention n S an. |zed ubber
SBIERPS RT  BRGPESG D aByica Y Hbmar sl Breketes with o small
butidi €fyeng. ubber in a m xi ng ratlo of 90/10 to 50/50
by wei ght and having a 90% cure tinme (optinnum cure
point) tc(90) of from50 to 100 seconds or from 200 to
400 seconds at a nold 10 tenperature of 175C and,

after cure, an elongation of 80%to 800% a tensile
strength of 3 to 10 MPa, and a rubber hardness
(duroneter A hardness) of 60 to 95, exhibits good

wor kability (nold rel ease), undergoes no chi ppi ng nor
void formation, and is able to easily renove stains
of not only cavities, runners and gates but also air
vents and parting faces of a nold. is [0053] In
particular, the third nold cleaning rubber conposition
of the invention, which 22 contains a rel ease agent,
is suited to clean nolds having a deep cavity for

smal |  packages, such as PDIPs and SO Cs, particularly
those for small packages with a small nunber of pins.
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23 CLAIM5 1. A rubber conposition for cleaning a nold
to renove a stain fornmed during nolding of a curing
resin, conprising, as a base resin, an unvul cani zed
rubber conprising an ethyl en®- propyl ene rubber and a
but adi ene rubber in a mxing ratio of 5 90/10 to

50/ 50 by weight, the unvul cani zed rubber having a 90%
cure tinme (optinmum cure poigitAiMs(90) of 50 to 100
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 hardness (duroneter A

har dness)btef c6RpbHidd forlleaingda HAREH 1%91'39@9%' {hiRohRd during

cleanrng a nold to renove a stain formed during
A EmEgOlof SIEr [N, rOEIPASIDEOFPra iRy resis 8 paselcanized mubber

rc@§1|pﬂsm§@m Lk'ﬁ&/}%déaﬂ?bﬁﬁ@herMBQ&randcﬁgtﬁgdgénéqﬂxbﬁ&brb a mlxm% ratio of

| ene- Bropy ene rubber and a lene ru
ﬁPQroﬁ@SP/é by v§Eghto0/ 10 to 50/ 50 by weight, the

unvul @}ﬁarﬂrﬁfﬁﬁ:aﬁﬁapﬁl'bbm'vﬂl% @Q@Q%ﬁ%qgﬁ édgm:ﬁ (OALL gblnt)l ta(90) of

cure EOI nt) tc(90) s 200 onds at
Papé %ﬁf‘&@@w amrttt@érmfrat@fetc)érl”fé"@r@d afterehivsn gatioogatiofh of 80%

@(9%02?0, %0931{%1 casttré?%ﬁt Le st ?@QX}‘E o3, gﬂgob]ef hggﬁess rér’}neter A

dness ur onet er har dnes
@wdAﬂﬁhnﬁﬂtméﬁnp05|tlon f or cleanlng a nold to renove
a stain formed during nolding of a curing resin,
conprising , as a base resin, an unvul canized rubber
20 conprising an ethyl ene- propylene rubber and a
But aditendbeny bfbemesrtmnafomdﬂangagr amadd ob rerﬁ@x’rel@ stzin FOMmsRA during

t a el agent
unv %anr 233‘ 3 blgérﬁ %é@?ﬂ?mé %o etire’ rlmean( BBYLtI?ﬁﬁ’rlﬁed rubber
cempriped An )Eﬂlt}’tﬁ@l%)tom’fcnczﬂﬂ)dr andﬁdomﬁhmd&er ia amlixdng ratio of
5C and, after cure, an el ongation of
bg@? & %ég%ﬁ/y %1#3

énsil e strength of 3 to 10 MPa, and a
r ubberhehlarf@ﬂnes@d(rdhbem metiep aR0%28urh alrrdzt’(egsl)lumfmﬁ@pdilﬁt) tc(90) of

b
o 0T SRS nERTRARHHAD RSBLCLR 8y AL Boggonn o
80%go BO0partiensiy strerr@lhtof pep iﬂ(I@Ppazmtisa impbevehiagirtesofdurbracter A

P@8fess) of 60 to 95.

3. A rubber composition for cleaning a mold to remove a stain formed during
molding of a curing resin, comprising , as a base resin, an unvulcanized rubber
comprising an ethylene-propylene rubber and a butadiene rubber in a mixing ratio of
90/10 to 50/50 by weight and at least one release agent,

the unvulcanized rubber having a 90% cure time (optimum cure point) tc(90) of
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.

4, The rubber composition according to claim 3, wherein the release agent is
present in an amount of 3 to 15 parts by weight per 100 parts by weight of the base

resin.



resin. 24 5. The rubber conposition according to any

one of clains 1 to 4, wherein the ethyl ene-propyl ene
rubber to butadi ene rubber mxing ratio is 80/20 to

60/ 40 by weight. 6. The rubb&r conposition according

to any one of claims | to 5 which is of conpression

type. s 7. The rubber conposition according to any one

off.f _c: laiIirnﬂSmbbﬁloccﬁnpdsiﬂohhﬁl’cordmgnﬂlr Bl 0@ af cla@dst ©Ng Wherein the
a filler cl eani ng, agent cl eani ng .ai ,
V%ﬁl}égqﬁwgpp@eréeg%ﬁl%r g gutg%ﬁ%%%%?g’tmlamgd‘g%? 1s§?0/2% to 60/40 by weight.
vul cani zati on accel erator, and a vul cani zati on
acceleration aid. 8. A nethod of cleaning a nold

C risin sing the rubber_ conposition according to
a@gp on@xeoggjbgq:raqq%%ooin{oa agcording tgpany one of claims ! to 5, which is of

compression type.

7. The rubber composition according to any one of claims 1 to 6, further
comprising at least one of a filler, a cleaning agent, a cleaning aid, a vulcanizing agent,

a vulcanization aid, a vulcanization accelerator, and a vulcanization acceleration aid.

8. A method of cleaning a mold comprising using the rubber composition

according to any one of claims 1 to 7.





