1 DESCRI PTI ON MOLD CLEANI NG RUBBER COWMPQSI TI ON Techni cal Field [0001]
Thi's invention relates to a nold cl eaning rubber conposition and nore
particularly a nold cleaning resin conposition used to clean the
surface of a nold to renpve stains deposited during nolding of a
curing resin, the conmposition being characterized by containing a
specific unvul cani zed rubber as a base resin. Background Art

10[ 0002] Wien encapsul ati on nnﬁ@ﬁﬁ%UBﬁTQHHegral circuits, etc.
with a thernosetting resin such as an epoxy resin is continued for a
l ong tine, cases not infrequently occur in which the inner surface of
the nold is stained, and continuation of nolding wth such a stained
mol d results in contani nat MOHBELEAS INGRUABBER COMROSIBI®Ed pr oduct s
or adhesion 15 of the nol ded product to the nold surface, naking
further shots inpossible. Therefore, a nold should be cl eaned
periodically.H%t h%i bﬁfn proposed to clean a nold by nmaking a few
shots with a S ESKi ng resin per several hundreds of shots with a
mol di ng mat er if@do1] For exanpl e, JP 52-788B di scl oses a net hod of

cl eaning a nold by HD|dIn9 | d cl eaning resin conposition
conprising an ani ndor &Y FUOR FelSissy afi B0k glearing reblgandompsisien and more
material, and paﬁmﬂhldiy a@icﬂiﬁslearﬂ@rﬁsm compositibh H?eﬁh@@lc%fx ! s%?ﬁ&e{‘gf At 8

surface using_ uIc ni zed r.ubber conpound containing a cleani ng
conponent in p ce o ‘ﬁgjr%ffﬁoﬁgﬂ%f AnfYEBsriegn.n heotaipegition being

mat eri al . Accdﬁa@hqtﬂgizcdab}t mnmxnmg heetcifohihh@cdnbed e®rBoNRGatseMH cani zed
inanmld into a vul cani zed rubber, a |layer of an oxidatively

deteriorated substance, such as a rel ease 25 agent, existing on the
surface of the nold is deconposed by the cleaning conponent and

i nt egrat ed i nBerketeend dktcani zed rubber, which is taken out of the

mol d. A nybbefyggnposi tion containing a butadiene rubber and an

et hyl ene- propyl erie_rubber as unvul cani zed rubber conponents at a
ratio of 90/10 to BbyswCHyulReeymrldngsofdhtsgrabeenitpraposad tﬁﬁ’ﬁﬁseﬁﬁxﬁg‘remn

exanpl e, JP 63cR2730% dRs 4 )

materials are ?gﬁj hl. ﬁo@nggl !E bélﬁ%?%?égat;roél%q%g ]C?SBS 5ot m%%'genay o2t i
conpr essi on t Y FPYRECT ekihp makt &Sﬁgleéom%m@gmmreom@dmsmm such a
tr ggsf er llt ypetmeaa:mmgesnzst lercb@damldygb@m e s Bk Hfﬂi‘i@lrrg)'k{kg 69&2:&9@%?9&&89
rubber cl eani pg nds .are u as,a conpression eani ng
mat eri al . andy th\‘5?\1 &h%@ﬁep PEEE NP ﬁ'ﬁz P@%lsﬁ acent PR |f8ﬁf¥%céh°@ amgossible.
decr easi ng déiierséore. cloibsioukthbe bhmeslp;ﬁeeladicﬂgf USEhAf besy gr@gﬁﬁedm}l&&an 2
t echnol ogy i p,fiaByi f tegl rcui.ts, etc

shapes and struc?gr es ?éqfﬁl%ls&bg pac éngog SRS T58IB PS5 F EP’HE‘F“§ of shots
di versi fi ed. ¥t & BpKing npei#i sFercsxdopley JP 52-UB%E msc;am aenvthb® BTEBimRlg 2
responsi venessidby Iadinp | di 59 duct or

encapsul ation have 8661%@{& Y; ov&;% ' %ﬁ?ﬁgﬂ&%? %lris[ugfg %rbgwoﬁ?ﬁl&
conpound®®i s PTE&BIE" Br’EP‘iSQmF heseapateripbrind a pfoldisteasemgintc] oggi ng-occur's,
air is not allowed to escape, and the resin conpound does not flow
and fails to fill the cavity, maki ng conti nuous nolding difficult. To

avoi d the probl en}é cl ee}? is required. It has been difficult,
however, to renpve PHEG dlspnings weldonier eyl vyuidanized rubbanctom/giotzﬂiﬁ

a transfer tyqpesigihgarleagn drzht RELAUSE tHe DIk

fl ow nornall forI tuﬁ agg%ﬁ%esc i Ei[gd ab (t)vgﬁer?(gg%%ignﬂﬂ%ﬁﬁk es@ﬁ)ﬁ]

cl ogged air ‘ﬁf‘a %%Péé%‘ih&ﬁn?%je vile fisicagpaendes Valbartized memtmm

Al t hough a nellcmizeé mt&m H Mpérobm @:@ﬂ@@i@@@che&fnoﬁa@ému%&%&” %&ﬁpa% d %lease

able to gl ea%gntzg 1%12 ﬁ%gsg_ I¥lent ed product o

t her ef r 6 t eI’ £ D& ?ﬂ* a(fenoq § mpld i‘spﬂiFéP‘élPOSﬁérbﬂfl th) clsawing sempdnent

r e;s :c n fl owls oytinfegriadtihe ﬂmkfdica}‘iﬁhd;mblhe& &r&lcié)f@sdﬁkﬁwrdfztfﬁgmo[d A rub e

sufficiently Y t nmo pr t fromth

| abori ous. Cﬁ?mﬁﬁglﬁomg&h m% §utP‘?C}BIE)ee e{%l?f" Sn%j1 é Eﬁﬁjpé({ﬁéﬁlwbhﬂar@s
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).



[0005] 3 small size packages, such as plastic dual inline packages
(hereinafter abbreviated as PDI Ps) and small outline integrated
circuits (hereinafter abbreviated as SC]CS) and particularly nolds
for smal|l packages with a small nunber of®pins, there is a I|ikelihood
that a cured product clings to the nold because of so many cavities
per nol d. Asnin§TU|t’ t he nol ded product of sheet formis liable to
chip when re fromthe mold and remain in the cavity as debris.

| f chi pping occur shioli SHekn@ ikldls GAVE hlgg&lgssaffwczhm Ffﬁ?&gkﬁr Qf;ﬁed%% a

to renove the debris fromt ecawtles 6] To sett
probl ems al | u§¥EPES RoEde, Nelapus e m ﬁ&ﬁa@aoqnés deveskedps ROrasier type

rubber cl eani niganing emitalialhaviegmeR0desNor ki wmﬁéﬂﬂhéj e&ﬁ' SRSEd c@nﬁﬂmg
erti.es not to.cause inconplete filling in

I | ent |
g)(;rcﬁeregf ;m 9%9%5 zﬁf/“?f Ads 3%%5@?“%‘?&&53%@4 al having stretch

and strength not to undergo chippi ng when renoved froma nold. [0007]
15Pat ent Docunent 1: JP 52-7888 Patent Docunent 2: JP 63-227308A

Pat ent Docunent 3: 357007A Di scl osure of e, I nvention [0Q008]
20The present i nvewjtﬁg%? TFEREEREETH Qfeéﬁtlf”&s‘r?llﬁo‘iﬂgdjécﬁﬂ%’tﬂ detice Fhigkegesstpad
probl ens wi t htheopreading ostadf suuﬁabsemoﬁ;htetaﬂmggﬁm ﬁbhadtﬁmtdifaﬁte@ﬁll (Elgzuif@'c@t
formation or ng, d|n kalllt mol

rel ease) and {i@m%’v e?ggsu%b m? ?1%% rﬁa%ag?snéa‘f%g?@ H’Greasmgly
pr obl em of voﬁhéler&ﬁﬁdmﬂiomvpgmrﬁdmhlpmmdglcyTﬁmdpy esbeaivirbmyendl ireohsvets @f
contenpl aged { QoRERVLESo@hd

convent i onal rubberfr% g%nl ﬁgll %@?figﬁ%r egﬁaggﬁl%bgn%%ﬁ%éemtuﬁ@Oﬁ‘dObl em of
void formation or chlpping whi | e provi di ng good workability (good

nol d rel ease) and sone have the problem of poor workability (poor

mol d rel ease) to cayss fﬁllfm@wpegy M\(‘Esldu?g ndoﬂgd 0 8'0@0@‘3—; a\llrovegt If air

formati on andto §$OV|dearu ceanl
probl em of vofed® ¢ WP%‘%P‘%%P%@ Weﬁﬂéﬁs%ﬁ‘plﬁﬂédhﬁ cﬁsmmoa:tsaohral/dwg not

deep aI ca?/l tfloms afdofails I‘Ma|ﬁ[1|tﬁ@@iﬁﬁfg@ﬁmakﬁgcohntﬁﬁlogphlloll?{i1@§@1fi§,gltcf To avoid the
particularly or . sha acka smal | nunber of pins.

[ 0009] pﬁ&%‘gﬂ% an‘%ok?e“’%‘g N Vg d?ﬁf?\%lht‘?%ﬁ"?fa% rgseRy§ the resin
acconpl i ¥hed chyppoid Pogahis i:}mnamfve:ﬁnmﬂﬂd acttzeﬁaﬁ’&r mgaer M&Hﬁﬁfg GeRRShdch B She
(1) to (3) belaWnst 0 n for cleaning
a noldto rermven% éss%fa%%on %cg;ﬁmlvﬁ%%{'}%ngp%?%sgn g °hg resin, the

COI'TpOSI tion containi ng, as a base resin, an

[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
20 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
25 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




unvul cani zed rubber conprising an ethyl ene-propyl ene rubber and a
but adi ene rubber at a mxing ratio of 90/10 to 50/50 by weight. The
unvul cani zed rubber has a 90% cure 10 tinme (optinmum cure point)
tc(90) in the range of from50 to 100 secénds at a nold tenperature
of 175C and, after cure, an elongation of 80%to 800% a tensile
strength of 3 to 10 MPa, and a rubber hardness (duroneter A hardness)
of 60 to 95. ThHelscdagkasnisag rupbsic dohpois phckagas (hbrehefisrefteraagd A
as a first nolpgh i r r 5 C
rubber conposi t.%ﬁl%%?grs@le%ﬁﬁ?r% m{égﬁgﬁgﬁ%{é&r‘@%v%% 5‘?VrLPt‘?Jo?3rrgép&)= and
duri ng ol di ng®&eulat bbalrﬂldﬁém‘ﬁé"@ﬁrpaclﬁaa@ withpesalt nmﬂaeu:oﬁplas mhem@;g adi$keBhood
base resin, arhatiB\edleg dz'ﬁ@ﬁcf Ien
P gD B e GAITR %E&hﬂ:gofas%orﬁﬁrgy %aifg e% § %

rubber and a but adéene bber 'at a mxing ratio

wei ght . The uFGHbd %W?@G&lpi?ﬂb%rof%t @@@/&I@h ® Cthﬁmh(wpmlomdm’ir@mﬂ& mold
poi nt) tc(90) aidreitun fnaﬂhgﬁéaﬂfy isrwm@Ofoc& f}ﬁg o%&f}Q&}P'f% g&ﬁgﬁp%gﬁg/moéd

tenperature o 7 fter cure, atron o

tensile strené)[%h%ina ‘FBC‘@%OW&W@EWC lsr%%ﬁéhecﬁ‘&ﬁ@l-‘hess (duronmeter A
har dness) of 60 to 95. The nold cl eani ng rubber conmposition will be
referred to as a second nold cl eani ng rubber conposition. (3)A nold
cl eani ng rubb@b érjgrrposi tion for cleaning a nold to renove a stain
25f ormed duri | ding of a curing resin, the conposition

containing, as a Pasettrebivn th@proulﬂmuhmul@gbdvléhbﬁis OB B9 1 Pdbvelo
et hyl ene- propsylngﬂ)gr C}égﬁﬁé r%]qgln but adi ene raﬁg@ t a mxing ratio o
90/10 to 50/ 50 by wei g 4 AR a8 o HOTaBRET CRAd Floatds for excellan
(opti mum cur €ng) éinﬁtp)’oilett(eg@?t to rratsk énavainipee ﬁﬂmg 110 the 206het O é%t&@@@ggﬁﬁ a

at a nol d tenpsy. an elongatio 0%
to 800% a tensf?tec}b;alf%rngn%]t%agh?ﬁgg 35’-&% ng e%%l ngt nghQ?m%%&hen
(dur onet er Arﬁﬁ?‘fﬁqé‘%aﬁpl 0 to 95. The corrp05| tion further contains
at | east one rel ease agent. The nold cl eani ng rubber conposition will
be referred to as a third nold cl eaning rubber conposition. The
first, seconcE e}gd third nold cl eaning rubber conpositions are
excellent in (?%)I ing properties and strength as well as workability
(ol d relsease) anaatm\mcmﬁemommm void formation or chipping.

[ 0010] The e d mol d cl eaning rubber
conposi tions cont g%t%r&bocg rﬁgsjep &n&ﬁgé‘én unvul cani zed rubber havi ng
a 90%cure tine (B@@ntlﬁspmmtmé Jot-B5%0074(90) in 10 the range of from
50 to 100 seconds or in the range of from 200 to 400 seconds at a

nol d tenperature of 175C and, after cure, an elongation of 80%to
800% a tensjle strength of 3 to 10 MPa, and a rubber hardness
(duroneter AP ﬁﬁlt‘)&ﬁ@%gleéiﬂfe@@nto 95. Owing to this characteristic,
they easily mobgjeve cleaning of an air vent and also have excel | ent
nmol di ng Eropertl eﬁﬁand strength while retaining good workability

(nol d 15Pel ease) é’F‘?E‘E%’F‘f@FW:ISGPmamP@@ﬂ@ polvelanispiytiomtoehd ploblems with

Cont ai ni ng atent@Aishal MBI QAL AEEMIs HADD | gany.ng. r ubber
conposi tion of‘ﬁghe | nyent on |§ suited to é%lga‘;r?gdno h&l avi ﬁ%‘ﬂ‘é‘%p"‘%%

cavities forP8HEIE &90%¢ %ﬁ%’é@e@%% Hd gelemp) Pad dadredicCs, rubber cleaning

par ti cul ar | ymatens énvibbiingsmedbblpa ok a6ie FoMakibn 8c B, NUMber of pins.
20Best Mode for Carrying out the Invention [001 ] gI'he first nold

cl eani ng rubber conposition of the invention will be described first.
The unvul cani zed rubber that can be used in the invention is a

m xture of an 25Tae bisels@m&rvﬂmmwb ene cérﬁ&ﬁﬁ&tcawmﬁvﬁaefa@%ﬁ@f rtHQBL%E)Iem@s

used hegein, 1ﬁ1h rm a{e r% rop rubber” (herelrnaftter

abbr evi at ed as Eﬁ\/% &% Atefué Bgl %,tF %%tﬁ?ﬁ’&nhqyﬁdﬁhﬁwwiem of void

et hyl ene- pr éppylatioe or db;lqemg Wm/pnoamdagagboat\;&wkmgy@é&g%@@%lgds%d 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




6 rubber (hereinafter abbreviated as EPDM . [0012] EPM havi ng
an ethylene/a-olefin (particularly propyl ene) copol ynerization ratio
of from55/45 to 83/17 by nole and a Mooney viscosity MI.F4 (1000
of 5to 300 is preferably used. EPM havifig the copol ynerization ratio
of from55/45 to 61/39 by nole and a Mooney viscosity Ml +4 (100C
of 36 to 44 is nore preferred. [0013] EPDM is a terpol ynmer

of ethylene, witigs dhrefmal pashekes, wylklas PIOPs any SDICs, peneuRfly higsk 76 anall
non- conj ugat eﬁcg@gpmhg%gi nﬁ%e‘?o?@f\y cularly a terpolynmer of

et hyl ene, an 10a-olefin (particularly propylene), and a pol yene.
Exanpl es of the pol yene nononer include dicycl opentadi ene,
5-cycl ooct adi ene, | , 7-cycl ododecadi ene, 1,5, 9-cycl ododecatri ene,

1, 4-cycl ohept[@g@gqne, 1, 4- cycl ohexadi ene, norbomadi ene, met hyl ene

nor bonene, 2-net hyrl pent adi ene-1, 4, |, 5-hexadi ene, 1, 6-heptadiene,

met hyl t et rahydr oilfgébe ohiggts pf herayeativehave betreaccopplished by tatrirorsion of
rati o in §he rh&adpRAMARRILDS céx%poﬁc%@r)@@@ piip@m 30 to 80 nol %
ethylene, fromO0.1 to 2 nol % pol yene,” and the rest being an a-ol efin.
The terpolynmer containing 30 to 60 nol % et hylene is nore preferred.
The Mooney viscosity M.14.4 (100C) of the terpolynmer is preferably 20
to 70. [0014K120Themblt adi-@nenbubbaidoliel eifialibein ALY ko Lath RS, BRY
t hat can be seddln.the invention preferably has a high cis .
structure wi #W Jidng mgldpg od a cungRtinghe STORMSIONEPIHDINGS ashowaes wsid, 2
Mooney Vi scositulcaiized hbbéd DQp)sing aR&hiienSBop B Bube bed ABlYHiAR LihefR-
[ 0015] 25Thea%ig%l e%%l%-&ré@p[él e%g/sb bber .and_t he but adi ene rubber are
used in a mxing ratio df YRGS, Dieerypiamigedgnhbey hase 896 4o
by rk)art Isy W@;?gffpptimmnmmpm te(p@®| iaaﬁeran\g_hioﬁhiohegm% 1100 8dohdaCH: @861
wor king tine ut adi.ene er nt ent. exceeds
50 parts by \Sven%ﬁ?}? ég{)f/}dse ?gp&;gggé %usrgiar%ﬁioggg n CHIL# ﬁ{)tﬁéggﬁg"sﬁltcwﬂlu‘agswgfgd
product is h&FHtaHHMER aogiegubhed hagtess Gluoimgter 4 0OU6dss)HIE 60 to 95. The mold
vul cani zat i oBlegiie GulideP A¥ehoBiont \% i zegd rupher S..an.

el ongat s on of - 80Y 1 b 8005 pﬁogf g’?ﬁ%ﬁf%%%&%ﬁ%&o@??\ﬁ%ﬁ éafling rubber
el ongation i LTRESEPhan 80% the rubber conposition has poor nol ding
properties. A vul cani zati on-cured product of the

unvul cani zed rubber has a tensile strength of 3 to 10 MPa,
preferably 530 % Wdka SR, it SBSbesfich ke ks el o fbve o
formed during molding of & 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 2 90% cure
time {optimum cure point) t¢(90) in the range of from 200 to 400 seconds at a mold
20 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
25 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} 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



A vul cani zati on-cured product of the unvul eani zed rubber has a rubber
har dness (duroneter A hardness) of 60 to 95, preferably 70 to 90.
When t he rubber hardness is out of the range, the chipping problemor
the void formation problem occurs. The unVul cani zed rubber has a 90%
cure time (optinmumcure point) tc(90) at a 15 nold tenperature of
175C is 50 to 100 seconds, preferably 70 to 100 seconds. \Wen the
tc(90) of theohifvisl éaMP2eehd ulivder hardiass tlthabme@nge hatites)r 6it 6 af 9SUrge
is not too hig A 1hber tion to fill ever art of
wrold cavi vy LR Aot R RSP RS SR dpb | Pieoaiin veharobe
Wi t hout t r oubl°@8Posiiuevill e &3éerrrg. to Rz thivd mmbt eaniigeabbengoropaitabi on i s
carried out by a nore efficient cure schedule conpared with a
conventional 20rubber cl eaning conmpound. This |eads to reduction of
total cleaning tine. [0017] The rubber conposition of the

i nvention nmay cont Anhilst secaadiang dhird woldmécaninguli@n carepbsitishb ek exeellent in
filler, ascleanidg pagatios tud {EARNG Bbflas U ORDRLOAIEN i dre n

vul cani zati on a F vul cani zati1 on accel erator, cani z

accel eration Bﬁoh,ema JoklJonusgign or chuppirey Exanpl es of useful
fillers (reinforcing agents) are silica, alumna, calciumcarbonate,
al um num hydroxi de, and titanium oxide. The anount of the filler to
be used is prﬁhg(gably 10 to 70 parts, nore preferably 30 to 60 parts,
by wei ght per parts by wei ght of the unvul cani zed rubber.

Exanpl es of usef ulTielfeayebghdagenhied bl Udging MRS considSioRScontain, as a base
monoet hanol a 1c§§’andﬂm%r'ano%1a%€f’ tri ehqggﬁo am ne, . s '

N- et hyl di et hanot e AlRd MORE drvine BANAR SR Al QriiRem cgroayrastt) ©(90) in
ethers, stch thsraphyf dom § il sdiowes byin e hetge ddirehhyderead! ¥eols at a

di nret hyl eth |,et hyi yeol dinmethyl ether, imdazoles, |

and 10 i ndagrg?ifiﬁgg? éréfh% Cgrrigﬁﬁfea%# aftﬁrecué?’eaélnﬁt‘]ﬁ‘bgaga‘éﬂf 806 B0 %ea tensile

preferably 5 $8n80 opdrte 0 Mits, anprehibireatbhyingst(dudtepart Bardiys) Wi @hb 95,

per 100 part ObyeWekghihQfctd -ani r.uy ~eln additiagn,t

the cl eani ng ag@rit, a_cl ean Eﬁchgb X,Lgaglg%&%geﬁ%g’%rgéa"é%“ S&Et"ﬂ‘/teana&égﬁt 2ve

may be used. GHOFE] MPking prredicy fang spngth whilsarstaiing gage nvekabidy udeld

organi c h al Irgikasppehariclesic oW elibhascienide ity per oxi de, di-t-anyl

per oxi de, dicunyl peroxide, and 2,5-di nmethyl-2,5-di(t-butyl

per oxy) hexane; and organi c peroxy ketals, such as 1, 1-bis(t-butyl

peroxy) -3, 3,5-trinet hyl eycl ohexane, 1, 1-bis(t-butyl

gez OE_y) fyclbohexanépntainﬂrgbias (ltasb udngl é@%g@x%gkg@t B thifd- %ltwl cleaning rubber
,4-blI s(t-bu V. rate, an -piLs(t-Qutyl | .

per oxy) but ant(ga.{IJn %?Efo@@f gf} g eéla%%ir? HI CH&%E’%&%%@@BG%@@QI@ fopsrpelt sierd

than di al | yl PiF&pessi sek as RRPsvnd STy, ipmgjcagentimse eisie pAIRAYAR WiBYa §fall

used either hﬂgwio@lgﬁg_l y, or a vulcanizing agent with a |ong

hal f-1ife period and a vul cani zing agent with a short half-life

period may be used in conmbination to control the rate of cure, which

depends on the conposition design. The anmount of the vul cani zi ng

agent te@obe Boysed-ks r 6 parts, nore preferably 2 to 4

parts, by webj}ghf per 1%%%%r0?g{h%§év\%?%%t of the unvul cani zed

rubber. I n add®tilon to the vul cani zi ng agent, a vul cani zation aid,

such as an acr Y| ITaedsChBRIOORIng S cbitbositB o D {Rod 98P0 deccribed

Exanpl es of wuseful wvul canization accelerators I nclude guanidines,

such as 30di£srﬁtenyl guani di ne and tri phenyl guani di ne; al dehyde-am ne or

al dehyde- ammoni a reacti on products, such as a

f or mal dehyde- par at ol ui di ne condensate and an

The vnvulcanized rubber that can be used in the invention is a mixture of an

25 ethylene-propylene 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 cthylene-propylene-diene



9 acet al dehyde-aniline reaction product; and thiazoles, such as

2- mer capt obenzot hi azol e and di benzot hi azyl disulfide. A vulcanization
accel eration aid, such as magnesia, litharge, or |inme, nay al so be
used. [0021] | f desired, the rubber® conposition of the
invention may further contain an organic or inorganic pignment, such
as red oxide, iron blue, iron black, ultramarine blue, carbon bl ack,
| i t hopone, timAbirdbarsindfleovhbrogised 4s Hil). Hanza yel | ow, and

gui nacri done red; netal soap lubricants, such as zinc stearate, zinc
nyristate, alum num stearate, and calciumstearate; fatty acid ester
| ubricants, such as butyl stearate, butyl |aurate, and 10stearyl

St ear at e; and[oﬁlﬁ lde lubricants, such as ethyl enebi sstearani de,

er ucan de, ol eam da st08% 3 t8ADH.ABhenam e [9022), The second.

nol d cl eani ng rubber con?
The second noR@P ef EampHgo KuBHET bicopiperd @ Maenesvisdesitsdive, A0t el Bits 380

one except 15; nv e I
a 90% cure ti ngﬁ%rat??r%e% cﬁtr)lg{%gﬁln%é g&%&{%gnﬁ%oﬁg%%%ﬁf% (ﬂ/%
to 400 secondile %MP%EIYWSE%YMLG5@O§ @ﬁé@to‘%tIS@OMIQfGEE@hperature
of 175C. The tc(90) value can be adjusted appropriately by the
ki nds and anmounts of the di ene nononer, peroxide, vulcanization

accel erator, -crosslinking agent, and so forth. 20[0023]

When t he tc(ééé)1 f the unvul cani zed rubber is in that range, the rate
of cure is not to&prhHiR att@p@lbdn@wftaﬂ@ldn@bﬁe&-o@ﬁﬂma'atcszél{& &r%cﬁhQ\Mo}S?mfr

conformto the .shape of a the nold is cla

every part of 2 {12 2 PRYcP ?ug "%E’SV%”B MAER RETEGUEARR; higrao n&%@ééﬂ’é’f@}ﬂ%ﬂ

gg c ;)rrp:(l Jthe(cji mmltﬂim(narttcnkadplpemylwu)gﬁx]}ca? pbl}xteﬁafrpgﬁtaﬁlgaifek b‘lf l:Hano%Qe mtc)momer
sti cking a vaq e third.nmo ber

conposi tion o td%e nvdé E()Béjg'flc{sltn’nt%hen dgsg?lo%%%ihene ?’ﬁ 'rf‘}ﬁ‘ii calinng

cl eani ng rubbes®- @@?ﬁé@@ﬁ*ﬁ@tﬁ’mﬁ i &4-txslabgpredias:, t Hel-gebbeddeng mocl&pﬁadfdﬂé

further cont ?dcﬂiyﬂﬁe %Brb'oﬁ‘f%% ﬂﬂ&h&lﬁéﬁ?xfi&ﬁaigf Nt 4 élagggé Iy 6~{1esutad enF nqgth?l

of useful relea nts include ap fe ease agén
acid ester r& rtad Lhenrdene Wagespolameridation Vitlacm dleatmpdlefmel is

rel ease :agenp&ferably fromEX(aEEpB@&cﬂJ% étl?ﬂeﬂ@?:@ln §.93p 2 ﬁb@@%@ly@&e QLS tlﬁrxgst
at e, zinc myristate atty aci

cal ci um steafate, zin gsteﬁé ]
ester rel eas8 ¥ éft &0 ?ltférp%’i?g’s C"%Iﬁ’&miga%q yo &8 H‘Olécﬁﬂb)ﬁ?%eis more
rel ease agenpsfearcd eRenybordeyedschyitylVEOWEDOODE) dfpied feipdlyimér Wfaﬂ)lm to

nmont ani ¢ aci gy ester, fromdariant Japan K K ), Loxi ol

(polymeric conplex ester, from Cognis Japan, Ltd.), Licolub 1-1-4
(nodi fied hydrocarbon, fromd ariant Japan K K.), Loxiol VPN881

(m neral oil-based synthetic wax, from Cognis Japan, Ltd.), Amde S
(fatty acid [@er from Kao Corp.), Kao Wax EB-P (fatty acid anm de,

fromKao Cotp), . .
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 MLy {100°C) of 20 to 60, more preferably 30
to 435.

[0015]

25 The ethylene-propylene rubber and the butadiene rubber are used in 2 mixing
ratio of 90/10 to 50/50, preferably 80/20 to 60/40, by part by weight.

An ethylene-propylenc rubber content exceeding 90 parts by weight resulis in



15and Arnow HT-50 (fatty acid am de, from NOF Corp.). The

rel ease agent is preferably used in an anount of 3 to 15 parts, nore
preferably 5 to 10 parts, by weight per 100 parts by weight of the
unvul cani zed rubber. O nol ds having deep cavities for snall

si zed packages, such as PDI Ps and SO Cs, those for particularly small
packages with a small nunber of pins have many 20 cavities per nold,
and t heref ore pdve nmid ebleasd, edscbictdstty an snoreadedcworking thtd Behold dBgine. If a
rubber conposi he ase.agent

gOOd ol d rel eEadst %Wrﬁlgbgf Q&t%n?g&%eﬁgﬂwygga%@ %Ié)hﬁase is Im rovedc[gut the
The first and @@éwumﬁilmoca%@handgndEm.:iean@m@u;n| on can be prepared
by any 25known nethod. For exanple, EPIVI and BR are put into a

j acket ed pressure kneader and started to be kneaded. Kneading is
continued until the EPM BR m xture becones a honbgeneous rubber mass
li ke glutinoud®Pi@e cake while nonitoring the rubber mass

tenperature. Wien tﬁh@ui@ﬁ%ﬁ&?E&E@Rﬁfﬂu& he ti{e fcaﬂ@&% FB&?%%e?jlee oncagon of

| 00C, white C?@ an am no-al col onpoun
conpound, procéss 0o%olO 7 RIETIARIBADE% tg 389fkf a&‘@eadﬁhq d@l%g@nts lessttigmr 0%, the

acid, and the ribteecanRsmddas jRHBIdhe fild-@ued by kneading for an
addltlonal few m nute period. An organi c peroxide, sulfur, and so on
are then added and rapidly di spersed, and the resulting r ubber mass
is taken out of the kneader to provide a nold cl eaning rubber

conposi tion of thea xm‘l/@ﬂizhm-cu\%%@dﬁ%ﬁﬁﬁ@BVuchnt}%d "r&ﬂ%@xeﬁ BEmsitk Strength -
shaped into an Egﬁ 6)?/{}; at ef % me.) gm sheet . £r0027 tf%g
third mold cl ShAMMYT MIBOREEES ho & B ehtnaics anasly isdemsithap 3 N&a,
above- deser i beldippiaf eases. agent to the EPI\/! BR m xture together with

ot her necessary additives in the preparation of the second nold

cl eani ng rubber conposition. [0028] 15Kneadi ng machi nes that can be

used i nclude a Banbur m’xer and a roll mxer in addition to the
pressure kneader r &fvalcpaiehtioo-cated\peodufb0F28g unvulcanizdhiubberthh€a bR IRk dness

the first, F@F&met&’)@'hérﬁhés% d‘r‘%’@% ?5 %ﬁ‘%{‘f:ﬁglg/ ﬁ)stogoco Os'tktge'ﬁg&er #agr,dﬁffss is

partlcularly m_t ed era haped i nt

that is easy P¥Ofhg agsi thi? ﬁhlaplgaatpblem bevdismatdregroblbheccurass may
undergo accel erated vul cani zation by the residual heat after kneading
and fail to exhibit stable performance unless it is rapidly cool ed
after conpletion | cneadi n Exanpl e t£0030] 25The present invention
wi |l now be ill ust 5tBHIFIniAaubher heret 89% opia time énaimamcanre poiERAcB)es a

but it sheul dnbid temgtestsicedd 75%&‘5 50@@1@0@&@6@9, efefablOf0 ©ODE kLR aSWhen
3: : Sgt i m t edthé Q%d:j‘ ?thel{lqll\fu camzed rglgg\enr 1ssein r%f?att?ange tlhls raftct] gf &?@f fssno?’zo% 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

20 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
25 on.




[ 0031] Testing nethods: The testing nmethods used in Exanples
and Conparative Exanples to eval uate various physical properties are
as follows. 5(1) Elongation and tensile strength Measured in
accordance with the nethod of neasuring t%nsile strength and

el ongation at break specified in JIS K6251. (Test specinen) The test
speci nen was regared by nol di ng the unvul cani zed rubber 10

conposi tion ii¥043137T automatic press at a nold tenperature of 175C

and a nol di ng pres}?}!:ﬂnglegfofl&e%? Q"zll(e?sag'g%fo%ﬁ% %Erg%) .Lgr%lgc p%ﬁ]ﬁ'ﬁz"ﬁn c%\hm

of 5 mnutes into a s | e she
and 2 nmin t%ﬁ%%ﬁ@s@“@ﬁ@ﬁp@ﬁEWﬂﬁg3@%§E®h€@pK@9 ﬁﬁwemamd0ﬁ5ﬁ©ﬁﬂkrﬁ)bc

speci men of  sise® if\Referdbl zqg% o lpegtstxﬁoryp%fexjéglg%g]to a{%a%% @{pé?g{t p@1af(ﬁl)'b%ﬁ§

Measur edi naccordancevvl t vul cani zed

t her mopl a8t i c2 Hj@?lé?tr?ifﬁ’ét“%‘ﬂc%‘fzeﬁé%béﬁ"ess" of JI'S K6253. A duronet er
hardness of a stack of three sanple sheets (80x160x2 mm) prepared in
t he same manner as descri bed in (1) above was neasured with a
duroneter of the type chosen according to the 20hardness. [0033] (3)
Rate of cure *ampiphel Goby elgining rgrats(iepederarmsusieh poimap)ethaspboyne,

at a nold term@haam&r@n@f 175Gietgfnolalndinvul cani 26 1dl}i<ég1%§glammﬁposma9&

was determn thod ified in 25JI

"Det erm nat i gﬁNu‘f gﬁ%?%?%rg ‘Eq?(?éhe\f\ﬁ t Wl €8 thyiane ngyeel dinesh By ether,
[0034] (4) | I\/hiuﬂh;_dfrmagﬂyl dﬂgt_:hhﬁ&ltyl ¢tA&, and trlethE!eﬂegl@i;Ugdlirﬁ@hﬁ holes xﬂfdaﬁoie&, and
conmer ci . i phen resin in

CENE TSR Y (BBbLAR Crid OGN ae BRI ey IR UR R TRRENGS o
a nold for PDdPe prifergi8y poo §p pass, bawwdigleger 1100 pxraaiyavﬂgmtdafahﬁaumdcaifhai
oL g G eant Nduinbban SATAOS hd AnES G LEPLALEM Y IAST Al Rl A8

nmold until the nﬁles
eval uati on waRaYPgdEcdysi| ng a nold for PDI P-8L (8 pots, 96 cavities).

[0019]

15 Examples of useful vulcanizing agents include organic diallyl peroxides, such 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-trimethyleyclohexane, 1,1-bis(t-butyl peroxy)cyclohexane,
2,2-bis(t-butyl  peroxy)octane, n-butyl 4,4-bis(t-butyl peroxy)valerate, and

20 2,2-bis(t-butyl peroxy)butane. Peroxy ketals generally have a Jonger 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

25 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
30 diphenylguanidine and triphenylguanidine; aldehyde-amine or aldehyde-ammonia

reaction products, such as a formaldehyde-paratoluidine condensate and an



[ 0035] Exanple 1 (the first nold cleaning rubber conposition of the
invention) In a 3000 mM jacketed pressure kneader were put 1050 g of
EPDM (Mooney io viscosity M.1+4 (100C) : 23) and 450 g of BR (Mooney
viscosity M.1+4 (100C): 42; I|,4-cis bond gontent: 95 W% and kneaded
under pressure for about 3 minutes while cooling, whereby the m xture
became a honbgeneous rubber mass having a tenperature of about 80C
To the nass vvem@addd/édadiﬁxﬁb g:ac(tibﬁ m@chfcs an@emazlbﬂl@ 3K 16 26fertpObLERRMBR.

bl end (herein sane noet hanol am ne, 75
g (5is partglaet? CDZC% oxya vl enev%lgwa élf ﬁ%‘iﬁggaﬁlrofla% HER |45 gmagnesia,
agent, 15 g (lithsags ?rlmﬂe srpakp beasild, 750 g (50 parts) of white
carbon, 75 g (5 parts) of calciumcarbonate, 75 g (5 parts) of
titanium oxide, and 75 g (5 parts) of zinc oxide, followed by

kneadi ng for about 3 mnutes. Finally, 48 g (3.2 parts) of

1, 1- bi s(t - but Y#028kr oxy) cycl ohexane was added, followed by kneading

for about | mnute e b mxture

control l ed not to iefxdcléglgeél %Og)%rb%%f%ﬁlg%m{agt# %Engggl Y %%’e@v@?roﬁont%ém
resul ting rubB@ANIFAEBTgERC pigaiedt. pugharsgedionitie, diog hlupr esshiadk, nithneriss Klae,
be shaped i nt gaBorshest llﬁlegoﬁeotltlaﬁluﬁl%llgg L& R%%ebpa%é%%]ho Oz%r@rc@x:ngndone

nol d cl eani ng rubbe[ mposi t 1 on_of” sheéft orm €SS
(desi gnat ed cBipwer ?06?1 [W&f‘cams such as zinpijtearak Eine msristte elyminueh $térgate, and

cl eani ng t est caleomlsteara@d, fitheasO BRaShubiiQRsAsRhSs YBMtedrl
bel ow. can_be seen from,e résugtg tﬁ %W% OSF@*’&?PZ%&& and

exhi bi tedogooi‘feaéﬂe G ﬁIg% faﬁff‘?lr‘éﬁ% icatg o 8 E(&W eéelgss(qarp@nqiq,rg@ca;mqlqj
cl eani ng r ubbdearcidepesiatidenamifbehéramidvent i on) A nol d

cl eani ng rubber conposition of sheet formw th a thickness of 6 nm
30(desi gnated conposition B) was prepared in the same manner as in
Exanple 1, except for changing the anmounts of EPDM (Mooney viscosity
M.1+4 (100C):[00&] and BR 14 (Mooney viscosity M) +4 (1000) 42:
1,4-cis bond cont 0.

respectivel y. e Secgﬁd %f@a{:}%@t gl’l stelF %@ﬁ@%ﬁ%{‘ ﬁ?t% Tg’ﬁ’?ﬂt iRy 8’8@?83‘““‘1
results of the conposition B are shown in Table 1. The test results
prove the conposition B to exhibit good cleaning 5perfornance [ 0037]
Exanple 3 (the fi st sd¥Bhmbld

invention) A %raol d cl eani eg r%gdﬂg@g(%&%%%ﬁ@gﬁ@g;s thﬁ%g?e afsttﬁ]e St Wi T cgoert
t hi cknes¥® of B2t ik unvulcaniy égﬁ"ifhéﬁcé{cﬁséd??ﬁ%%ﬁcﬁipélﬁs €?0%@§1@p¢re©é3p@mumcure
t he sane nanrpernt)za:s(%ﬂnﬂ%@zﬂﬁé@oﬂfronﬁ%@{ﬁ@ﬁ%@ s8doRs, ’p?é?éx@@& QQO 85 0%edohls, at

parts) of th n th e.with 450 g (30 parts) of
()-1-am no- Z%pn%g%%%‘glm regimﬂc

The tc(90) value can be adjusted appropriately by the kinds and amounts of the
diene monomer, peroxide, vulcanization accelerator, co-crosslinking agent, and so forth.

20 [0023]
When the tc(90) of the unvulcanized rubber is in that range, the rate of cure is
not too high to allow the rabber 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
25 sticking due to a void.



The characteristics and the cleaning test results of the conposition

C are shown in Table |I. The test results prove the conposition Cto
exhi bit good cl eani ng performance. as[0038] Exanple 4 (the first nold
cl eani ng rubber conposition of the invemd on) A nol d cl eani ng

rubber conposition of sheet formw th a thickness of 6 mm (designated
conposition D) was obtained in the same manner as in Exanple 1,
except for ud0b] as base resins, 825 g of EPDM ( Mooney viscosity

M.l +.4 (100C): 23 .of (Mooney vi.scasity M.:+4 (100C):
35. 14 oi s bond ASARRHAReth i nER ARG o RS e tn o
carbon from 750 g (50 parts) to 450 g (30 parts). The

characteristics and the cleaning test results of the conmposition D

are shown in Tabl s t results prove. the conpositigon D to
exhi bit good cl eagp%éh‘%‘gﬁ‘f’%f%ﬁ%‘é%% f“b?’%r é&“&?ii%/éheg%%pfiseaﬂe second ong
nmol d cl eani ngxeapbive furbenporirtingat lakt Ghedtasé agent.wi t h a t hi ckness of 6
nm (desi gnat ed conposition E) was obtained in the sanme manner as in
Exanpl e 1, except for changing the amounts of the of EPDM ( Mooney
viscosity M.1+4 (100C): 23) and BR (Mooney viscosity M.1+4 (100C):
42; 1,4-G s H¥RE] content: 95 wt% to 600 g and 900 g, respectively.

The characteristi L sul.t.s of the conpositio
E are shown in Ta}g}l&len‘?ﬁlT1 g %&Cs%%%ﬂnﬁgéékeg%ghgﬁ Itrm(%ﬁr[n&tl ‘%‘Eltsé’gff reﬁc@g?ﬁ%eg,s’ fatty acid
i nconpl et e f F¥$YTAGASE AL FRBictg Wotesurddaty scddahide rjedsnagentsi ncr eased
time for cleaning operation. The cl eani ng 10perfornmance was poor,
requiring an increased nunber of shots to conplete cleaning. [0040]

Table |I Items Exanple 1 Exanple 2 Exanple 3 Exanple 4 Conp. Exanple |
Conposi ti on Examples of the metal soap release agents arc calcium stearate, zinc stearate,

and zinc myristate. The fatty acid ester release agents, synthetic waxes, and fatty acid
10 amide release agents are exemplified by Licowax OP (partially saponified montanic

acid ester, from Clariant Japan K.K.), Loxiol G-78 (polymeric complex ester, from

Cognis Japan, Ltd.), Licolub H-4 {modified hydrocarbon, from Clariant Japan K.K.),

Loxiol VPN88! (mineral oil-based synthetic wax, from Cognis Japan, Ltd.), Amide S

(fatty acid amide, from Kao Corp.), Kao Wax EB-P (fatty acid amide, from Kao Corp.),
15 and Alflow HT-50 (fatty acid amide, from NOF Corp.).

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

preferably § 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

20 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

25 known method. For example, EPM and BR are put into a jacketed pressure kneader



A Conposition B Conposition C Conposition D Conposition E Ratio of
EPDM 70 60 70 55 30 Ratio of BR 30 40 30 45 70 El ongation (% 270
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25
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and started to be kneaded. Kneading is continued until the EPM/BR. mixture becomes
a homogeneous rubber mass like glutinous rice cake while monitoring the rubber mass
temperature.  When the temperature of the rubber mass reaches to 70° to 100°C, 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 taken out of the kneader to
provide a mold cleaning rubber composition of the invention. Where necessary, the

rubber mass is shaped into an appropriate form, such as 2 sheet.

16027]
The third mold cleaning rubber composition can be obtained by adding the
above-described release agent to the EPM/BR. mixture together with other necessary

additives in the preparation of the second mold cleaning rubber composition.

[0028]
Kneading machines that can be used include a Banbury mixer and a roll mixer in

addition to the pressure kneader referred to above.

[0029]

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

cooled after completion of kneading.

Example
[0030]

The present invention will now be iltastrated 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 parts are by weight,



150 253 98 59 Tensile Strength (MPa) 5.2 4.1 4.9 4.3 4.1 Rubber
Har dness 90 91 90 91 92 tc(90) (sec) 60 56 67 54 58 Mol di ng

Properties

10

15

20

25
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[0031]
Testing methods:
The testing methods used in Examples and Comparative Examples to evaluate

various physical properties are as follows.

(1) Elongation and tensile strength
Measured in accordance with the method of measuring tensile strength and

elongation at break specified in JIS K6251.

(Test specimen)

The test specimen was prepared by molding the unvulcanized 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.

[0032]
(2) Rubbey hardness

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
in (1) above was measured with a durometer of the type chosen according fo 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



A A A AB Releasability A A A AC NunberofShots Required to Conplete
Cleaning 4 4 4 4 8 Note: Rating criteria for evaluating nolding
properties 15A: Rate of occurrence of inconplete filling is |ower

t han 3%
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Five hundred shots of a commercially available biphenyl epoxy resin moiding
compound (EME-7351T, available from Sumitomo Bakelite Co., 1td.} were made in a
mold for PDIP-14L (8 pots, 48 cavities) to create mold stains. The mold cleaning
rubber composition was repeatedly molded in the stained meld until the mold surface
was cleaned. In Examples 9 to 12, the evaluation was made using a mold for PDIP-8L

(8 pots, 96 cavities).

[0035]
Example 1 (the first mold cleaning rabber composition of the invention)

In a 3000 ml jacketed pressure kneader were put 1050 g of EPDM {(Mooney
viscosity ML+ (100°C): 23) and 450 g of BR (Mooney viscosity MLi.4 (100°C): 42;
1,4-cis bond content: 95 wt%) and kneaded under pressure for about 3 minutes while
cooling, whereby the mixture became a homogeneous rubber mass having a temperature
of about 80°C. To the mass were added 150 g (10 parts, per 100 paris of the
EPDM/BR blend (hereinafter, “parts” means the same)) of monoethanolamine, 75 g (5
parts) of a polyoxyalkylene decyl ether surface active agent, 15 g (1 part) of stearjc acid,
750 g (50 parts) of white carbon, 75 g (5 parts) of calcium carbonate, 75 g (5 parts) of
titanium oxide, and 75 g (5 parts) of zinc oxide, 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 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 § 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



16 B: Rate of occurrence of inconplete filling is 3% or higher and

| ower than 10% C. Rate of occurrence of inconplete filling is 10% or
hi gher. Rating criteria for evaluating nold releasability 5A: Rate of
occurrence of chipping is lower than 3% 'B: Rate of occurrence of
chipping is 3% or higher and | ower than 10% C. Rate of occurrence of
chipping is 10% or higher. [0041] Exanple 5 (the second nold cl eaning
rubber conpos{Mewsy ofscasity MinvedODWh) 42;d,4cirbbmll @heaniot gvivaiabBise resins to
conposition o t r e t hi ckness of 6 nm (desi gnated
conposition 1%%§%:a§§68%%é¥gr%¥fi&i%yt he same manner as in Exanple 1,
except that 48 g (3.2 parts) of the 1, 1-bis(t-butyl

peroxy) cycl ohexane was replaced with 48 g (3.2 parts) of dicunyl

per oxi de and t hat ; f k. NMExture )
controlled not to Fﬁeﬂgggge%%@ %ggle% g gec Ilééreulhggl¥ %élg 0816186’\%’?%0& Bpehrwg
test results B8f Tebhe leorfposiksti sl proee shrowpmpositibabBeto2extillhie gbed teleaning
resul ts pgoveydfignseaposition F to have good nol ding properties and
cl eani ng performance. [0042] Exanple 6 (the second nold cl eaning
rubber conposition of the invention) 20 A nold cleaning rubber
conposition of sheet formw th a thickness of 6 mm (desi gnated
conposi tion Gposgs prepared in the sane manner as in Exanple 5,

except for cg%%g%% he_anmounts of EPDM (Mooney viscosity M.: +4
(100C): 23) af 93( eyl sleping (esmcpmpogitigpohe iggentiony- ci s bond

content: 95 wt 9% 20m3Q0cIEnddn60E @mpoSERe et kel Torm2RTNG thickness of 6 mm
characteri stl(g}(:s.%nt%l tCQe cl eand(,n\g test resuljts of the conposition G
are shown in ‘FEH&CS CORRSIHOAL) WassRiPRased it i@ Saiememiihas it Farpt 1 gxcept

have gooth nolfdi meplaeingp st ¢ €50 parek) cdfemni MondehelkARRCRith 40 d CMNARkts) of

Exanple 7 (the, s d,_ | eani ng rubber conposition of the
i nventi on) Q"% Fﬁ%ﬂ% g‘%h%jné)gni ng rubber conposition of sheet form

with a thickness of 6 nm (designated conposition H was prepared in
the same manner as in Exanple 5, except 5 for replacing 150 g (10

parts) of nonoeth ) A 0 , .

()-1-am no- 2-pr oggﬁg{:ﬁ?ﬁ%%?t\é% Iagcé ?f%g{;l%ggréqu?(%%%?fﬂg? C%I?pocﬂn@ﬁ r?y?m shown
per oxi de wit At 2@0l§ 1. Shapdpst sysulis reeeuthyl comenosipel - dndexdibitgeqetl, Bleaning
parts) of n- bedfytnadced- bi s(t-butyl peroxy)val crate.

15 [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 MLy (100°C): 23) and
20 675 g of BR (Mooney viscosity MLy (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.

25 [0039]



The characteristics and the cl eaning test
H are shown 10in Table 2. The test
have good nol di ng properties and cleaning per f or mance.
8 (the second nold cl eaning rubber conposf

results of the composition
results prove the conposition Hto

[ 0044] Exanpl e

tion of the invention) A

nmol d cl eani ng rubber conposition of sheet formw th a thickness of 6

mm 15 (designated co

osition I) was obtained in the same manner as

in Exanpl e 5, C@%@@@ﬁv£g%mmépﬂaC|ng 450 g of the BR (Money V|sc05|ty

M.H. 4 (100C):
(Mooney viscosity
and repl aci ng
parts) of 1, 1fcblc§ﬁﬁgutguwhm9@f&95mexé@Ia@bwaﬂsmé

he characteristics

di cunyl

42; 4, ﬁolﬁ'c?eam

M|

g ?&g%&ﬂ%os i%ﬁ ééf’tsg@et
(%logﬁf%%coznp@a}ﬂ% Gfas ab@mﬁ@/ in {hesaRé tenwrtah HII.BXagjnp(l@l,gexcept

19,2 A f R

rH.' w;tﬁ @u

cont en

cg.geswog/()&ﬁ mm

and

20per
results of t hgﬁc(gfﬁ%@f YIFC(?PM Mina ($9{5%h 42nl Fais) bend conferd: 9ewt%er t@é@ﬂ 1gsand

prove the conmp@sg,tréspeetikely0 have good nol di ng properties and cl eaning
respectively.

per f or mance.
The characteristics and the cl eaning test

[ 0045] 25Conparative Exanple 2 18 900 g,
results of the conposition

results,

J are shown in Table 2. As can be seen fromthe test

inconpl ete fillindriefcheasistiesaande chhnRd RS t@!ﬁl@tk”bf" 8. cofr 5:5!1511 B Bodh
or mance was

increased tine
reqU|r|Wg

poor,

"l fnc

E48th

opera i on,

S R EPTofhe drb sty eRHEed G am Abipping

e cl ean|n

[0046] Tabl e &citeirsetanple & Eceaplde ifieEfampbsing Byagbe BTIORRaning

Exanpl e 2,

15

performance was poor, requiring an increased number of shots to complete cleaning.

[0040]
Table 1
Example 1 | Example 2 | Example 3 | Example 4 Comp.
Example 1
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 98 59
Tensile Strength (MPa) 52 4.1 4.9 4.3 4.1
Rubber Hardness 90 91 50 91 92
te(90) (sec) 60 56 67 54 58
Molding Properties A A A
Releasability A A A C
Number of Shots
Required to Complete 4 4 4 4 8

Cleaning

Note:

Rating criteria for evaluating moldiag properties

A: Rate of occurrence of incomplete filling is lower than 3%.




Conposition F Conposition G Conposition H Conposition | Conposition J
Ratio of EPDM 70 60 70 70 40 Ratio of BR 30 40 30 30 60
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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.

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

[0041]
Example 5 (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 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 110°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 5, except
for changing the amounts of EPDM (Mooney viscosity MLy (100°C): 23) and BR
(Mooney viscosity MLy+q (100°C): 42; 1,4-cis bond content: 95 wi%) 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.



El ongation (9% 150 120 184 188 54 Tensile Strength (MPa) 5.8 5.2 4.3
4.1 El1.4 Rubber Hardness 83 87 75 80 92 (90) (sec) 329 297 278 267

10

15

20

25

17

[0043]
Example 7 (the second mold cleaning rubber composition of the invention)

A meld cleaning 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 150 g (10parts) of monoethanolamine with 300 g (20 parts) of
(£)-1-amino-2-propanol and 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-butyi

peroxy)valerate,

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

and cleaning performance.

[0044)]
Example 8 (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 I) was obtained in the same manner as in Example 5, except
for replacing 450 g of the BR (Mooney viscosity MLj.q (100°Cy: 42; 1,4-cis bond
content: 95 wt%) with 450 g of BR (Mooney viscosity MLj.4 (100°C): 35; 1,4-cis bond
content: 95 wt%) 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 35 g (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.

[6045]
Comparative Example 2

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



58 Mol ding Properties A A AABReleasability AAAACVVoid AAAA
C Nunber of Shots Required to Conplete Cleaning 4 4

10

900 g, respectively.
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The characteristics and the cleaning test results of the composition J are shown

in Table 2. As can be seen from the test results, incomplete filling of cavities and

chipping occurred, resulting in an increased time for cleaning operation. The cleaning

performance was poor, requiring an increased number of shots to complete cleaning.

[0046]
Table 2
Comp.
Example 5 | Example 6 | Example 7 | Example 8 Example 2
ltems
Composition | Composition | Composition { Composition | Composition
E G H I J
Ratio of EPDM 70 60 70 70 40
Ratio of BR 30 40 30 30 60
Elongation (%) 150 120 184 188 54
Tensile Strength (MPa) 5.8 5.2 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 B
Releasability C
Void 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 occuirence of void is 3% or higher and lower than 10%.

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




4 4 8 Note: Rating criteria for evaluating void 10A: Rate of
occurrence of void is lower than 3% B: Rate of occurrence of void is
3% or higher and |l ower than 10% C. Rate of occurrence of void is 10%
or higher. 19 [0047] Exanple 9 (the thirt nold cl eaning rubber
conposition of the invention) In a 3000 M jacketed pressure
kneader were put 1050 g of EPDM (Mboney viscosity M1+4 (100C): 23)
and 450 g of HQO‘(N/boney viscosity M.1+4 (100C): 42; 1,4-cis bond

content: 95 Wt}%a ¢§n %‘P@Qlowk‘i‘@a&n@nﬁ%% éo%lgnegxoabftﬁ%gxg?nmwg tes while

cool i ng, mhereby xture s havi ng
a tenperature of alﬁb@tm%@l jakcteh @rerags kwadel wdubepltt 1960 g off EPIPAr(Mooney

per 100 parts V@JCOQWEPPM@F@:)bbW& (mrvedt"?‘;g obne %JCB?IQ{G‘ yTI"Zln&eobé) 42

sane)) of nong ﬁ#hanol ar ni ne, a polyox

decyl ~ et het surf&e&ontqniat: a%eﬁft/g) ang kgaez(d;d pader)presburs tfaraabioot Aciiajtes while
650 g (43 par tc891irpf wﬂ@bﬁﬁh@ BB bedatet ffoﬁm%@ﬁctoﬁ‘) 1u9%%%ﬂs§hd{§ﬂgoaf tergperature

car bonat e, p of titanium oxid
oxi de, 75 g (@%ﬁ%i"ft g‘g gf L&x 6 m@)"‘sm’er@p%ﬂd?‘iirelﬁpé g&laéﬁéxp%st(@r parfsr ofnthe

Cogni s Japan, EPD(M/BR e (Eére(réﬁaa a$t)s” Bbadsi EOLAR) )'Jsﬁn&{seﬂbxﬁdiﬁgme 75¢ (5
, followed kneadi n

hydr ocar bon, r}ﬂ ?:I arll antl 2

about 3 ni nut 5% B RS valkyte 8 & flegybe ,s*frgz)ce@@m@lag%ua Qp@rR% eilestaqalg acid,
a](c:ldf:ﬁ f OHSLOWéﬁD Qy43<metaﬂ<bfh\gh1fef[)diarl&iﬂpg$ g (.‘E.ﬁar{s) QT B&l&lgm cHt%n%tﬁW ﬁi ¢ of
0 e rubber ntr no exgee r oughou

t he kneadi ng oggﬁa | Onwa%ge(%rpggﬁ WY ?}iﬁ‘ﬂ)ebgrs Dnéé’é“ %roéﬁﬂ g Redgrgic
t hr ough pr essegrepleokstey sroto Cognis ﬁmae,dudrj; anda 7S leetftspofl LIo@luBeHRIO &FFied
to 25C or | OVVﬁ{rdrBé?irtRﬁaoﬁh Bribg! EEH‘ " r“%beglsq?%f?gg &glé%gmes

sheet formof 6 nmmin ness SI gnét e
charact eri sti Egalipds tgr(%»?@ﬁ’éﬁrﬁ)if Aigumpkpergxideubassdddd, fdileweabhphmaﬁmglﬁoﬂébout

are shownsi n Tabhge 3. Thésterﬁﬁéi'atl@ﬁ O?QSéWmEB&%&Hﬁe Lasts 'ﬁ%fléﬂ L& to tD&ea 110°C

conposi tion K exhj bit ing properties and
per f or mance. ﬁhtfé'ﬁé(] EE%#%‘FB@%OR"W@% hi e reswiias arlebgnintags W@glfnpldly passed

conposi tion Oﬂhrdﬁ@& ptdﬁMﬁﬂfdll@fs)to %Aharpaﬁ 6ht6 b @REY: AR FURDRL1ANPORI & 18ROh
sheet form w Owge . mol<dnelss .of desi. nat d COf}g)OSItI on L) was
[

prepared in tHe Sarfe tihASrRE cE)? ??B‘Psét O RREh o Of opmal Arcknpes
EPDM ( Mooney Wrsigasidiegmisition X100C) 1 23) with 900 g of EPDM ( Mboney
viscosity M1.F4 (100C): 8), changing the anount of BR (Money
viscosity M.1+4 (100C): 42; 1,4-cis bond content: 95 wt% to 600 g,
changi ng the anounts of 30Loxi ol 0-78 and Licolub 11-4 to 30 g (2
parts) ah¥l 15 g (IThpaharycteryséspatthy elegningest results of the composition K are shown

in Table 3. As can be seen from the test results, the composition K exhibited good

molding propexties and cleaning performance.

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

25 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 MLy« (100°C): 23) with 900 g of EPDM
(Mooney viscosity MLy (100°C): 8), changing the amount of BR {Mooney viscosity
ML +4 (100°C): 42; 1,4-cis bond content: 95 wt%) to 600 g, changing the amounts of

30 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.



further adding 15 g (I part) of zinc stearate. 70 The
-characteristics and the cleaning test results of the conposition L
are shown in Table 3. The test results prove the conposition L to
exhi bit good nol ding properties and cl eadf ng perfornmance. [0049]
Exanple 11 A nmol d cl eani ng rubber conposition of sheet form
with a thickness of 6 mm (designated conposition M was prepared in
the same manner asllicrehEreimpities S1d thx clepting @et rehdtn gt g chposAMAUN 1S sBFwn

white carbon gn i 0l+.0- 00. 7 rts). apd 45.9.(3 rts).
respectively, i%r g?o .g?i' ng:;r hg5tg§ %egm%'a}gto 23 (ﬂg Cﬁli%gé) t}ﬁ El-tff %h?# §8‘?(8 n@&ﬁg
parts) of 10 mAPHEesgnd Elgeniye parfodgnanstde, from Kao Corp.), further
adding 75 g (5 parts) of zinc stearate, and replacing 48 g (3.2
parts) of dicunyl peroxide with 48 g (3.2 parts) of

2,5-dinmethyl -2, 5-di (t-butyl peroxy)hexane. The

characteri stil83%nd the cl eani ng test results of the conposition M
are shownsin Fahle 3. The test results prove the conposition Mto
exhi bit good nol gi ng i sproperties and cleaning perfornmance. [0050]
Exanpl e 12 A FSIdc sgnagniRber rogBIpeyitien ph sheet foon with s Weidtnessoring mm

with a thicknesssnefed @ozgds(tﬂﬂsmg{ﬂ@st Sep£QPORLE Edn?é’m%ney\@ssin@)%gig[e@ e%(&pt
the sane manner .as .in a Ietlo.except 20 for replacin g'o

the BR ( Mbondgt SFREBRIEGTOLRS 8 Vhitebonend Loxiel 61 BARRESGheRRE andds ¢
\ch Z«) with tg@ paN, mﬁmgﬂ?elﬁzreﬁ&i@\@@@@pﬁ@@%é&%w@y%&%ﬁ@z %a?»é)' of

,4-ci s pond gol ' : ) angj n unt | Q ite carbon’
from 650Pog ( 1%%?‘???“3{ 801\%?(@166’ %hgf"f" %P?‘%‘jf?st ﬁgaﬁlhﬁqﬂﬁ‘i‘g &% 4P marts) of zinc
stearat e fromsiea@tey apd rqpdacing) 48 @ (X3 ports) Df phcdns) , peasxitict Wgh amguqatz @fts) of
p

Loxi ol 0-78 * : 4 ts), d 25 i 48
go?l?fz parts)2558%3?18%%&%l%gétg@%eééﬂ%}%?%r%zlg gp?g. Z) pa?tns) o; edi ?tCI-lr)]gtyl

peroxy)-mdii sopropyl benzene. The characteristics and the
cleaning test results of the conmposition N are shown in Table 3. The

D oper £165. and o] gan o RRES Phd 28 olah g XUt ARt MR 45 g
9 Exanpl e 10ELaRE 1% 1 eggaqrfﬂsgltslgro%fe the composition M to exhibit good molding
15 properties and cleaning performance.

[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
20 for replacing 600 g of the BR (Mooney viscosity MLi.4 (100°C): 42; 1,4-cis bond
content: 95 wt%) with the same amount of BR (Mooney viscosity ML (100°C): 35;
1,4-cis bond content: 95 wi%), 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 ¢
(5 parts), and the amount of Loxiol G-78 from 30 g (2 parts) to 60 g (4 parts), and
25 replacing 43 g (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.



Conposi tion K Conposition L Conposition M Conposition N Ratio of EPDM
7oméo 70 60 Ratio of BR 30 40 30 40 Elongation (% 138 128 157
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[0051]
Table 3

Example ¢ | Example 10 | Example 11 | Example 12
ftems Composition | Composition | Composition | Composition

K L M N

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 g7 84 80 84
tc(90) (sec) 306 328 319 328
Moldability A A A A
Releasability A A A A
Number of Shots R:equired 4 4 4 4
to Complete Cleaning

Industrial Applicability

{0052]
The mold cleaning rubber composition of the invention, which contains 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 having a 90% cure time (optimum cure
point) ¢(90) 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 95, 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]
In particular, the third mold cleaning rubber composition of the invention, which



140 Tensile Strength (MPa) 7.0 6.2 8.3 7.2 Rubber Hardness 87 84 80
84 tc(90) (5ec) 306 328 319 328 Ml dability A AA

22

contains a release agent, is suited to clean molds having a deep cavity for small

packages, such as PDJPs and SOICs, particularly those for small packages with a small
aumber of pins.



A Rel easability A A A A Nunber of Shots Required to Conplete C eaning
4 4 4 4 I ndustrial Applicability 5[0052] The nol d

cl eani ng rubber conposition of the invention, which contains an

unvul cani zed rubber conprising an ethyleng;propylene rubber and a

but adi ene rubber in a mxing ratio of 90/T0 to 50/50 by wei ght and
having a 90% cure tine (optinmmcure 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% t@-/8dH% a tensile strength of
3 to 10 MPa, and a rubber hardness (duroneter A hardness) of 60 to
95, exhibits good workability (nold rel ease), undergoes no chipping
nor void formation, and is able to easily renove stains of not only
cavities, runrers a%ﬂ*tﬁ’ﬁ’f e pRitio 6 chppinganmnelddndepaya 4 wainffeeed edring

nol d. 15[ 0053]moldidg C&ﬂ& auNBg dedif] CASRIABENE a bSseSHbEdn LiRvEI 8RR TPl HbS,
havi ng a deep cavi t, smal | packages, such as, PDl Ps and SO Cs

particularly Fﬁ@gﬁmy%F“§WﬁPPeB&EKE@%gﬂmfﬁﬁ‘d‘Eﬁﬁpﬁwdﬁﬁﬁﬁﬂnéﬂnﬁpﬁ§anoOf
5 80/20 to 60/40 by weight,

the unvulcanized rubber having a 90% cure time (optimum cure point) t¢(90) of 50
to 100 seconds at a mold temperature of 175°C and, after cure, an elongation of 80% to
800%, a tensile strength of 3 to 10MPa, and a rubber hardness (durometer A hardness)
of 60 to 95.

10 2. 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 80/20 to 60/40 by weight,

the unvulcanized rubber having a 90% cure time (optimum cure point) t¢c(90) of

15 200 to 400 seconds at a mold temperature of 175°C and, after cure, an elongation of
80% to 800%, a tensile strength of 3 to 10 MPa, and a rubber hardness (durometer A
hardness) of 60 to 95.

3. A 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
20 comprising an ethylene-propylene rubber and a butadiene rubber in a mixing ratio of

80/20 to 60/40 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
25 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.



23 CLAIMS 1. A rubber conposition for cleaning a nold to renove a
stain formed during nol ding of a curing resin, conprising, as a
base resin, an unvul cani zed rubber conprising an ethyl ene-propyl ene
rubber and a but adi ene rubber in a nixingzratio of 580/20 to 60/40 by
wei ght, t he unvul cani zed rubber having a 90% cure tine (optinmm
cure point) tc(90) of 50 to 100 seconds at a nold tenperature of 175C
and, after cure, an elongation of 80%to 800% a tensile strength of
3 to | OWa, and a rubber hardness (duroneter A hardness) of 60 to 95.
102. A rubber conposition for cleaning a nold to renove a stain forned
during nol di Rg of Bhciwbeigcompepition gerpdingitmgny age of Yaise Ir st vhighhis of
unvul cani zed cppR&IonGEEPr | Si ng an et hyl ene- propyl ene rubber and a

but adi ene rubber in a mxing ratio of 80/20 to 60/40 by wei ght, the
unvul cani zed rubber having a 90% cure tine (optinmum cure point)

tc(90) of 15 200 to 400 seconds at a nold tenperature of 175C and,

after curse, an el omgat b edfcoBOPhstGoBARYr @nf €0Sd e o8é rENGLmofl & 50

10 MPa, and rrbber har dness (duroneter hardnessé of 60Q,to 95. 3. A
rubber compolt IO orBoEE BIFTHHE ABI: E BHUHAE s SEai T FbrEeizine
duri ng Mo kghnf) G Wiflcadizatithi 4id) ar @ddafizatCanpedlGhtog ,and s valchasgiof @SdeRyatian
unvul cani zed r,ubber 20conprising an et hyl ene-propyl ene rubber and a
but adi ene ru%ﬁér inamxing ratio of 80/20 to 60/40 by wei ght and at
| east one rel ease agent, t he unvul cani zed rubber having a 90%
cure time (optinmumcure point) tc(90) of 200 to 400 seconds at a nold
tenperature of 175 r , ion o % t 0 %.
tensile streﬁgth.ogagm%%xﬁ%gﬁﬁ%ﬁHgﬁdnggfﬁhﬁggﬂﬁégﬁﬁ%gg ?5%%5ﬁ§g§§ﬁiﬁ
25har dness) afcogiingttp amsone of glaBnsThie 6 ubber conposition according to
any one of clainms 1 to 4, which is of conpression type. 56. The rubber
conposition according to any one of clains 1 to 5, further conprising
at |east one of a filler, a cleaning agent, a cleaning aid, a

vul cani zi ng agent, a vul cani zation aid, a vul cani zation accel erator,
and a vul cani zation acceleration aid. 7. A method of cleaning a nold
conpri sing using the rubber conposition according to any one of
clains 1 to 6.



