RESI N COMPCSI TI ON FOR CLEANI NG DI E BACKGROUD OF THE | NVENTI ON

[ Technical Field] [0001] The present invention relates to a resin
conposi tion for cl eanl}_Q@SﬁI bﬁdP(.[)ﬁfI‘i %L@Aﬂm{l@%%] Wen a

seal i ng nol di ng operat’ion of "an in egra cifcurt, an LED el enent,

or the like is continued for a long tine u5|ng a seallng nmol di ng
material containing a thernosetting resin conposition, of which an
epoxy resin, a silicone rggcRGrROCHEOPHIIE H*@\‘ZENTI@NPO' yi m de resin,
and the |ike are representative, a stain originating fromthe sealing
mol di ngTevhnieri Eeldhdheres to the inner surface of a nolding die. If

t he st d [ing. Lo, ¢ |sleft
unat ¢ elgfRAT 8B bttt michfion RIGEs B e 8bEofinar iy Fhe Rt B’ 2aher es
to t he[Baskbasad®frt]a seal i ng- nol ded product such as an int egrat ed
circuit or_an LED elenent., Prevention of this kind of defect requires
the rehfPd] dfhentpesesking moklingonergianeliandntegnated cgrit.And P elementsr dieng
die du i

compost I RStk Rl A, Blng b SBiopRil et By Bl thomoseting
nmol di ngasma;tcﬁfﬂipcmitl(mt ofwhizhen eposenesinak sibbohesretiar a pidblic saue laqiobhmwbr ed

shots of ., sea ..ol di ng operation, whereby {he staip on e inner
sur f ac&S#p aphh eonrﬁgepa?SéntP%Vt}» éﬁ&\ﬁéanglpmﬁmrwﬁwqa ag iodng matgrish
to reshih&QBIRL nehSirfaRt ofd ﬁ‘l%mlﬂgdfi' e3r M SpeRh fdtﬁ ifHet surface of the
hitherto. As a specific exa aresin corrp05|t or cleaning a
di e, amcéding dmamiﬁfsumatbndefddo, tbisganiltsgn a ddfeet Wh@ebseamrm;may odlzles thdhe

i ncl udes .an ? base r,esi sucE as_ a_ nel am ne. eS| gea m ner al
powder SBFAHI Erietine malderardyst ek S Snurteted curi oy Ticle

di anet fevahGort OMIsUih€of dFed requi@s thhaPRBeSQ iRl ®41h a&ﬁ)é}lﬂg(%@tﬂ'l@i@ner surface
Lai d-Open (JP-A) No. 2003-62835). The resin conposition for cleaning

?l di g af Beinenldimgidic teningihe @@ﬁil@g@mldmgﬁ@m mSlaﬁCtlﬁ@ﬂubﬁ 2 resinesosipsition for
el AR DSR2l TR RIS LR BT

pm or Bwdre séverdl HumdRUshotslof sealing nblding peertatibn whieelyaha ktaBin@miht igfer t he
m neral powder, and by adjusting the content of the mneral powder to

from SS‘EfgaCS@fﬁlifs@%dm&qlfeﬂse@B@(‘,’F t0 the total ampbunt of the resin
conmpos [Gdo‘ﬁj‘nfsﬂ{gh% Qf}h'}glaf%d‘ii? Fem?rgn‘?nﬁdéﬁloﬁlgigf&l{ﬁg@g%& IH% DebiScARbE B

into every crann in a e resin
conpos hitheto. f oks a:kmxﬁcrﬁg{ampth o acaphueompositiyn fcrrmﬂaanhugesdle SURAMARY OF

| NVENTI ON [ Techpi Probl.e 0004 rece ears th th

| pr ov BB T BB G B b QALIRSES HERELCEIAT Fiorfoke! fepsuch as
seal I ngnefphide E‘&.u? I&ﬁ@ %%lﬂ@ﬁl SOw UG o iWdEcHhe hﬁkﬁﬂﬁlﬁtpﬁﬂlcfé digMbted and-FlRrage
el ements, and the i ke have been diversified and made nore preci se.

Ther ef particlei diametsr alesontyeliad (et &panthatdmeAshlmsn daul- @ptruﬂf’bﬁ)eﬁo

Ohi COEhORee ) e et ioSflioftg: TR B RS ALISeR i nal e GRAt 'y

every papktanditls Fadmblofluianty b adjubiigSthe bﬂﬁtbﬁ@f@ﬂn@@np@wmmhvm@& and
narrow void portions in which stains tend to remain, in the nolding

die. maximumgpaicde diagsiey ohl$buay orressiand e patist dirgpisr o5 00 or e fo 1

Thon ST s (b L BREAGTAMTER bl S3fc BUGARN RAuflr Ao chfisinethe "
ter ms obntastaftthdilineryl foovdeh fedrapas 3amibhss¥orwich ekt af thewdidl ahgoudhit eSthe

that have been diversified and ma (ge nor.e preci,se as described above
and | eZPE sBRRSEM forpleaviagadfe, ap ﬁ@SPSIAC%@H?Wl%ﬁéPH‘eﬁé inte eyerE nopk apd
surfac i of

ator | reLgT padeute f} B e L0 O Bl e BT i g
a di e impaitigse in which the inner surface of the nolding die is in a
nearly-snmooth state. The inner surface of the nolding die is usually
subjected to plating treatnent. However, conventional resin

SUMMARY OF INVENTION
[Technical Problem]



Fig. 2 is a graph that indicates rel ati onshi ps between the aspect
ratios of particle dianmeters and frequencies of inorganic fillers

i ncl udeghq i i1i.on ' ' '

embodi e dp e s D RS kbRl Bl SARL BBerBullsf BRERRELEHNd fhedike.
rel ati drshilhsz ineidieeshapeearmpnonirdsail énteahited 2 irofits/ ORIDESMame, and the like
frequenci es of_ .inqQ nic fillers included in the resin conposition
for ol GAYR HEn4 e NSLER BRfE RIFCI8rb oldicrRdpie. Bﬁl_a% Flgo perpaREEH. that the
DESCRI Ejlﬂr?%\latg: stRMROR mlﬁn{&(}:ﬂé@%e ﬁ?ﬁ@fﬂeﬁ%n@ m‘agﬁﬁﬁﬁgﬁcﬁg. tﬁﬁlen cleaning
invention are explained 1 n detai el ow, however, t Invention iIs
not | i mhis kichdtod ntdiéing g di isremymged daosaias asd emobert fromreveey mwdtiaht echnniy fof
appropriate, .and tried out within the scope of the oqhject of the
Py ent Fhen G mefitire astiboytini and e S RG rGnsrin SURAbY R s g6

el ect r aih&in) in$he MBRIAMSdi@nd the |ike, the shapes and structures of
sealing nolding dies for integrated circuits, LED elenments, and the

| i ke have al Howseemcdivertiieial resth ecomeposiidas fyckeapingdlieseincluding thamésiry of

a nolding di.e. ikt s requj.red that. a,Stal n,d ved in.every nook
Bndcr ShlpSifon ik clelyrE Rl B PR A Beradbof I3 A8 deieiiofd P B8
por t i onguffitiekdefbets irblcfifs bRARPta8iliif PRIhS shdpes kiestARheeNEr HbRindHOVEHET |
conventional resin_conpositions for cleaning dies have not been able
t o adaptvabksenivesnbpbandipadesmprecnrogissasgieserihed abpyg. apdlesve eeam for

di ver Sﬁ‘ﬂ”% o made nore precise. In particular, it has been
difficu to renove stains adhering to corner portions or narrow void
porti ofB005D A staitv adiabing toldgrieser sbrfhcd dfermoldiigadiaenkd ofigidathniventa sesialg
resin coi%]ositi on for clegning a die has caused abrasion or flaws to

be gen8iodfiagmateriahgan beasily remoyed UsingR 1N gpmgosiien fonsksaning@ die myp Fage

left at, {hRhidRheSik 88 61 A njdifin kﬁggga Hé@y-&ﬂé h SAHE e il
nol ding di'e, an

remain on the i nnt_ar_surface of th a results 1n
det eri of teingalding dik isvshabriubipcteddo abiting tgatm@ot.asi on of gate portions

in the cavities of the nolding.die requires repair r repl acenent of
the ol di ng HoBever conventiona! finsammestions B sleabieies e Shiged s

sel ect pREnghrealed sedade 18 b%h?yﬁbd‘ 8r RAgRchinEst Ds1@fide dte DREERYebadsk b Iffler
‘as conmponents and control of the average particle dianeter, standard

devi at FerHaiped pathe resirecampgreticay for gleaning e disslhws @eneratiell an abragigntor elflaw in

di anet gr.,: ndar viati atio.of particle di ter
of "t e taRASuTARMIN o 8, PR atBRES I FLbR ier BB Bt s e
resin dripdséduben sigin t6 karaih 0g tie Mhey; suratdofhe aloldingdie, ARDKs@fEults in
cranny of .the cayities of a mpl ding die can be sufficiently cleaned,
and abfeisiionRtiamal dielreneorstabiitss sAbragionoh gatepaions in thecavilissofthe e
portio i - di I . sition for C eaning
Di e] %l(ﬂﬁg %gre(ﬁﬁe}}sﬁqrﬁa%é%ggﬁl%g#%%éﬁg?g@%ﬁgﬁg' die of the invention
i ncl udg¥04t ThastvemioreWanimemphsted in ekmnofahel ciatumstaicgadéscribeéd dbaive, and
havi ng. ap aver age rticle diameter of from4 to 1 m. a standard
devi at isoﬁfe(sfreﬁﬁig{q‘f@ﬁ%g AFeSHLtRPa oRgOpclRERe f dics Wl_filﬁﬁa%?\éﬁg%na@b@&
ratio gfanRpbt inglcBvitbased ﬁbld?ﬁag &ikRah bt Quificiintf BadedS b dah ot gNd A Ofte
of aspect Tatio of particle dianeter of 0.5 or less. The resin

conpos Buppsgssébat the baai sugfage didgaie potions ntrmiddingdie. her i ncl udes a
saturated fatty acid or a netal salt thereof, an organic filler, in
addition, an additive, and the like, if necessary. The resin
conposisdl@iod ©Preblemi ng a die of the invention is preferably used
for renoving a stain on the inner surface of a nolding die, _

par t i c(08Y] yAdirsteambodgnensiod she ingertiogrs aresentdngpsitsindongesnings dil
cont ai nj.no;: I i n_.conpasi:tion .of i Ch an epoxy resin,
2ot 11 st btk TR R o ol i AU b B AR By SRR R

r epr es éiahfetdr\o€ froh0P 151 2 (Meh srahdved BasiadorReSparlicle diameter BIQ01@8 billess, an

conposition for cleaning.a die of the invention includes a .
average aspect ratio of particle diameter of from 1 to 1.3, and a standard deviation of aspect

ratio of particle diameter of 0.5 or less.

It is preferable that this resin composition for cleaning a die further includes a metal
2



[0019] (lnorganic Filler) The resin conposition for cleaning a
die of the invention includes an inorganic filler. Exanples of the

i norga 9 Gaf

ot o Fod tek el oy I ER LGRS LN SR0E o 8 1o BELAEAT
al um nammmﬁe111emlgaamtedrfumxcaiemnnahm mmla)gnedmm.cal ci um car bonat e

and th i,ke. In the inventio he, i ic fille y

si ngl y I8ﬁ< Iy &IB?IHQPIHBHSIB‘PH’SI i Pm%.arf[l%af%@f’e@fm él?ﬂ?)mle?eéah%é at least
pref er ghd g1ddnat &N ii0A rcgeruec ﬂﬂ:&ﬂ 8%idb NithdHm! MR, HMhidr oefde' &ﬁéﬁ one
sel ected fromsilicon carbide, silicon oxide, titaniumcarbid

titani carbislgj blon b@rd@mlmanblnd@rldbomgmemnmdegldeabuqalcnum ovdgend i rsagmesr um
i no anr c,fillers are referred fromthe

d i d
Sf('emgo?ﬁ?‘"’fgtﬁlyﬁtr?8%8&@%6‘?;%0}}1%% B4 QAUIHIUILHIS - hased resin in

the cap®oof ProOSBIeMsdriRd S PorBFRRs fot eRafifE aeheelaﬁwéfgraelydrsea in
In the invention, a nore preferred inorganic filler is at l'east one

sel ect eansrfrramldmgr con oxide, titanium oxide, or alum num oxide, a
srl I I ?f‘ég %tg &q{lgeahqlog f| [ler is at I east one selected from
oxr

srlrco um num oxr and a particularly preferred

i nor gapiodof i Abﬁj’rding t6 tHeiregin c@mpﬁﬁtlon for cleaniBiglal OB M k@ ntibh, ledBilyUBok
oxi de, apd al um num oxi de are preferred because of having appropriate

har dne@ad crapRy of theswvities ofta rﬁdélergtﬁle carpbessipsiiciently elpangd; and abrasian angdlaxs
th th
mter | o SypbfesRa B AR AEL GRSy UaR Bhidhs e HOREIUEI TN ceo®

Tenperature in the case of cleaning a die is usually from 160 to
190C, and silicon oxide,_t] ' ' a 1 hum oxi de are
preferred because of bei%@ﬁ@b%ﬁ&%@ﬂggﬁ%d t he

tenper a1 - Flg0P2ld grbh r@@ﬁld%réaIrdetlo&hiﬁs%ﬂw&h'tﬁepaﬁlueerarﬁeierg ahdpi de,
titani um oxi de, boron carbi de, boron oxi'de, alum num oxi de, nagnesi um
oxi de, fraqeneigh of inergswicdt@erswnichided frethe resin pampesitian for tleening e dimguicorfdine
above,t ave ﬁ‘o%rd” sie%% %‘V 1I\/bhs hardnesses) of 13, 8, 9, 8, 14, 3,
12, 4, S IIB%%e { I§/n 0[‘10022] The inorganic filler in the

i nvention haBigap iy 8fapl thaP idida€dsQeldiigiERiR beffech T AsheétQatiod FiPartrle
standard devi atl on of particle dianeter of 10 gmor |ess, an average
aspect digaetess #d isequeneipeoidnareanisdillers inelyded insthe 1esi commpstiostlanelsandng a
devi at an.0fraBSREGh obithdi] oPREtivehfd ameter of 0.5 or less,

The resin conpasition tor cleanirng a die of the invention enabl es
sufficient cFigahisyg@plethat mdixarseclapaishipstetwernttheapaosinatsvatfes af

nol di ng di e and _suppresses abrasj or flaws _at the inner surface and
gate pgﬁ’l ﬁ%ncgffeqqréclﬁﬁp rnﬁggaarcetl tfaz iglagod the &esipieqiaPasHion fabslgaing a
fill erdﬂg%éd}gm?r}ogﬂemg@in%{ bt Gkedhageter, a standard deviation of
particle diane an average aspect ratio of particle dianeter, and
a standard deviation of aspect ratio of particle dianeter in the

speci fic nunerical val ue tnarganic filler in the
i nventi on has an average @@Q#@@@Bm%%ge of from4 to 12
gm  pr gfoanpbspecifit @nmmaent@t)fﬁletlﬁve%@oﬁ He éxtpla%@éa 1H%efé9’b%ld¢@rh%qfe§r9r he
difficult Tor an i no;‘ganr c filler having a significantly smal

aver agi@vpatian ig met hIiinEt toethe pmbesigrentscieéaw avajl, but ¢aorbeemediticd if mmpnate
caviti of . di e because e 0 chlller has a smal |
mass a%gj %arré%% sur g%?esco &gfthe ObJea Oftﬂ p% & %vention, the i nor gani ¢
filler[0MB] bint@ceaiyfdrs, veitk th@'l@g’iﬁl‘ pafReidnes FB6@rdn® indtrerh@itadd the Mige,
inner surface of a nolding die because of having an averarge particl e
di amet B¢ shapes agdsibuctyiss ef sopling mwlding digs f@nntegmterdr @icsifs, Ld ahnwgtsCm
o Pe! IR Kb B0 bRl ASHR b (RS nlde bGISE VI ERR oMol 0G: i

rasi on an aws ar e Suppress 1 nn SUI’

gat e poghiredthaod stalies heieddn vy nSblﬂGﬁ:l tiaeny oidthg amiitied, iﬂcllﬁ!’mgﬁ@;ﬁ"n@n

average partic J e dianeter of 12 gmor | ess, [0024] .The ingrganic
portions and narrow void portions in which stains tend to remain, in the molding die.

However, conventional resin compositions for cleaning dies have not been able to adapt to the

shapes and structures of dies that have been diversified and made more precise. In particular,
3



fractured inorganic filler has an aspect ratio of particle dianeter
of, e.g., 1.5 or nore. [0031] "Average aspect ratio" in the invention
| S the;ayeagfaiilutGo Umb et ARPEMerihtd Qindf pdrfishsPR Wbl G & oft AIH

of the1150 par tlli%uesoo%mt%e iﬁnorgathE C}laﬁflerp mlealssuré% gy toﬁde ma%ﬁs{)%.a
" St and fnvrabdw degrécon Afillaspeatinaddh ia@bnventivha resin eompaositions for kkeasingndis d

devi at i on of e aspect ratios of the particle dianeters. of the_ 150
parti c?lg%ca&f“{ e }ﬂg?fgéﬂwsc‘fof%a_ee?l'a}?ga_gﬂmaﬂ%wfﬁf& mﬂamg[cb@:az o ghe
I nor gamhg if 1di ffthd AnbN@rfabY 6MthE AIGAL IR 1ESchle £QBdlith tQRSn 8h thdGner
average particle diameter, the standard deviation of particle

di anet ewrfacetos thevmplding dispadiresults inndaérigration of die-dleanimgepgrabilidy.t hebrasion

st andar eviation of aspect.ratio,.of ,parti.cle di.aneter described
Sbove obatie bbdionf B RRBESoChE el A r R s Grrd Be Fonc SRt SR or
| ess, mldngdRferably 75 i.tmor |ess, depending on the shape of a

die. The maxinum particle diameter of the inorganic filler of 100 itm
or less is prEb¢BYVeREhis snificant inthaselertion ofrat dasbmmelsarine-bised resin and an

| . ' . . . i : . di. e.
0033 el fler o oCRBEPAA LRGN e IE fimefbr Ryl Hifron
i nor gaof partitleldéamaat bedrydeegpédi eatosthatticdniaticter hirdavpdadealepiatibh of Sspect

di aneter, the standard devi ation of partic]e dianeter, the average .
aspect g qf pagiclediameter of the dnreanc fllaymekeit ppgsifia farrealiza pipyisienef a resin

aspect L O j i : i i o . .
Fused STpeRig foReleatiiy 8 1% ML Ehich BP Y SRy Sy BfUPAR Baolding
Co., Lt caivibersufiicatly cldab@l) and aemasibaatdifleds bye shbpressed 3t the linrda serfacel and
Co., Lt dt M. cron gpr%wl TS10- 141 (manufactured by N ppon Steel

Mat er i §FE perions of the mpldingflicsy 'y " FR7SDC (manufactured by DENKI

| CAGAK HPPY[Rds s‘ﬁ'ioﬂ%lr@%hingg}ﬁe 0 (manufactured by Tol cuyana
Corporation), SE-15 (manufactured by Tokuyanma Corporation), or SE-8T
( manuf act ur edhdiesinglompestiotdepdeaiigmiic ofitheninventivh iCBuds@t least a

f : bv ,Sh ko K. K. ). d the like. 0 A f
{ranit SRlRE bR RSN B PR Rrdinle Aos Aok 3F abtabGe poyROR BastbsB TR 450
Mass, DL, Asehaaddeyialibn bOpaticlp@idnsetByo M@ oMebs) ah @FHAEE adpecth@Bo of

parts by nmass of the total solid 9 content of the resin conposition
for cl Bafirlsgliametprof fremd te dge ancha wiapdard dpeatomeeasped ratihel naginle digimster

filler _ fgsi e b ity f I ' l. i f.rom
a die g#?'grc’?(l:%sg'an?lr?%gggrfgﬂﬁ%gl gb%n%%@ﬁggﬁ%ﬁg%@ghﬁlﬁ%ﬁIsur 3ée
of a nedtoiated fditeadt soa et rels tHeaaody abdrganis fillee it idlitsdr, angdditiod, ahl ehe
resin 1(grrp sition for cleaning a die is maintained suitable in ‘

mol di n§.°=[1§@%°8isa’(3fo ganic Filler) The resin conposition for

cleaning a dirge fefsmtdaﬁlﬁoefﬁ%ﬁtfbmee%g LR Yhed MEEHIRIs g&faﬁﬁgpﬁf&' ler
as an additive in order to suitably nmaintain the strengt t he

resi n wonposs ¢ slem diothe dinen mirfage @f dinenldiBg divp pasicolarly atan gagineting fromra
i ncl udeaﬁul Sh wood noyder.s. .n%n hetic fibers, and.the like O

t hese, a2 B8 apucal Fomdinind Dompesptinedthin prBBes ion e bER T FPPHe
pul ps iR, HERiCHROFEsUA PRedotiefrési® athadihRge RB%, BAthe RO leplcRStative.

non-wood pul ps (straw, banboo, bagasse, and cotton), and the |ike.
For t hE)al pMelpaine-BageriResin) and nechani cal pul ps can be used. The

sizes of the ticul arly limm.ted. . and are preferabl
Froms o 1000 o pboRRop BRI GHLL I o5 MG B Brdamiafes
pul p i resithe It dgavériionl ©E ¢ickthihebastdechh” fefguitd 4 Mm@laiiind Reginf avor abl e
fluidity of the resin conposition for cleaning a die. The size of the
pul p i Aictamane-ghenol ce-copdemsate i ajpelamine-wea eersondensaici NVipe spesibically, in
oper abjl.i; ke b o] L& i [ .

of 1 heteuhyertiBaEE 4Pl BhRq AR oh R BPhEE wbliS 15 FERRLYr
nol di ngeldnfifS withAommaltdehytle afr af thactait @8 Retanhink | phienolof Wrea witiandth@lol | S

referab from3 tp 20 parts by nmass with respect. to 100 parts b
P meu{nine. r?n the glventi n, one or r¥1ore are sg}‘ected fromptge above, and us%d. y

The resin composition for cleaning a die of the invention exhibits excellent cleaning

performance for a stain on the inner surface of a molding die because of including the
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The resin conposition for cleaning a die of the invention is prepared
by substantially honpgeneously m xing, for exanple, the

mel ani Reqhasedateslety, t Mhe |

such ae N RESraaRep, | e hRRERTbEcreha FROLINTERD IEOIRANGH

aci d, (leaIlkge dd(ﬂllldllllVﬁl’[lOlllf thaeme]s)dakgpu}mha\ngg ahighq:mdaerty oﬁthellhéimﬂme based
bl end ery m xer, a bal.l r|nd|n

machi n&sines Oélﬁlder&fi 9 A 9pjatain Pb‘élﬂ}&im% f&gt%%f"h 2 tidige el

Conpos 'cBﬁtQﬁ'uﬁgozf th%ﬁ’@é@hﬂl% rB¥if bomposition] Qﬁlefeﬁc’)‘g'aﬂ KOARABLIEMARY I‘:ﬁéct is exerted.
cleaning a di'e of the invention Is prefera as a so-calTe

transf di etrﬁ;qziecmemsntlcmcfnpdsmunm dieorf the mamiting cancilwe, bevaonhdwhd ohexHilgt

i nner Sy ace of d|n die is clea sfer d|n

Uoual 1 §Ab{eR s P BRRAE B R 48 SFRETPRY AR e i,
whi ch bea@lﬁlg@eamdmg dt@@h@tthé SHelBmih& b Fedin i AP 8T Ak QBatf OF

cl eani (80 the inner surface of a nolding die. Specifically, a |ead
frame (@181 adbe2bnvetdrscihsdanelgminieassiaith Qcmdemsetﬁ of actoiapios and amalfiehyde.
cl eani ﬁgaﬁggls of h E ? n%liucfe @aﬂnﬁwt Eei\lr%oé e aée]t(?é'ﬁ[aﬁa.rglng &%rthe ﬁgé

nol d-c en svve ase

resin E&amp&s fof @ldelﬁﬁres Qicﬁﬁlel mgnadehyae Ipaaratfbﬁnzﬂdﬁhyﬂe rdcealileh$dd) and & like.
through a gate portiagn via a runner_ portion, and flows into a cavity.

After a | aps %\feeae@séhfmnﬁ%n%{eamf@eﬁerw hasipemglapratio of sepcating weitl” a
ol ded qps QAUESm Yl ﬁfa?in)é"'aﬁ@ eﬁﬁ& dgﬁﬂt drRBE frohn fe Fldgﬂﬁdem% S8 PTG,
of the resin conposition c aning a die iInc stainis
renoved. [ 004b6¢ m‘Elvemne?hmod omnosddnsaia iff ¢o- ccbre]ansam@oﬁa diaeinof a piedol, and

i nvention r he ne rface o | di. ng dj e,

goner afbadF i de Tadualedior hchaluah o Ahors SSaF mlsnit PO pogp! ayidiphenol,

i nt egraﬁ&ﬂleqﬂ{@cwt or the |like, by such a nethod as described above.

The material of the nolding die is for exanple, iron, chromum or

the like, anth ﬂlhemrmhem, thfumremn@phttmbcmmﬁengat@ipwfarsbluilaaa mplar ratio of

pl ating-treated ving.a mcron Si. abr

Gener alBi ot FleadthsPent s RrketRmi g™ £ BRiadh fiy mpeating

seal i ngmmﬁéﬁvdaq}@ﬁelﬁs?dld@ﬂdamffﬁmneﬁm|ﬂg1querat| on. As a result, the

plating-treated i nner surface of the nolding die is chipped, or a

surface stat E We}a@ug%mo CPRAensAle R Aereor qnéajgn’émrwgumapm, and an
latin i ity and

el cao b, “Tratpl e ePulcl? e el BHGHECANIAR Bia AR B8 MRE Y

oper at [@f17] amhle fgidniiee-based dedie il meaxweﬂnoméarﬂple;ﬁra&mdetitby afl@i’ovsml rﬁethbdng

the inper surface aof the nol di di The relncrrp03|t|onfor
cl eani h§F SRle, &rm@ﬂemeﬁ&ﬁé%%l.aaﬁgeﬁeid%d? yestippd égierfcpaﬂ?e% a molar
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T "Standard deviation of aspect ratio” in the invention is the standard deviation of the aspect
ratios of the particle diameters of the 150 particles of the inorganic filler measured by the
method.

[0032] The inorganic filler in the invention satisfies the conditions of the average particle
diameter, the standard deviation of particle diameter, the average aspect ratio of particle
diameter, and the standard deviation of aspect ratio of particle diameter described above, and
preferably has a maximum particle diameter of 100 um or less, more preferably 75 um or less,
depending on the shape of a die. The maximum particle diameter of the inorganic filler of
100 pm or less is preferred because of resuiting in enhancement of a cleaning effect in corner
portions in the cavities of a molding die.

[0033] Examples of commercially available products of the preferred inorganic filler
satisfying the conditions of the average particle diameter, the standard deviation of particle
diameter, the average aspect ratio of particle diameter, and the standard deviation of aspect
ratio of particle diameter described above include, ¢.g., fused silica such as HS203
(manufactured by Nippon Steel Materials Co., Ltd. Micron Co.), HS205 (manufactured by
Nippon Steel Materials Co., Ltd. Micron Co.), TS10-141 (manufactured by Nippon Steel
Materials Co., Ltd. Micron Co.), FB7SDC (manufactured by DENKI KAGAKU KOGYOQ
KABUSHIKI KAISHA), SE-40 (manufactured by Tokuyama Corporation), SE-15
(manufactured by Tokuyama Corporation), or SE-8T (manufactured by Tokuyama
Corporation); alumina of CB-P10 {manufactured by Showa Denko K.K.); and the like.
[0034] A content of the inorganic filler in the invention is preferably 10 to 30 parts by mass,

more preferably 15 to 25 parts by mass, with respect to 100 parts by mass of the total solid
9
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content of the resin composition for cleaning a die. In a case in which the content of the
inorganic filler is in the range, operability becomes favorable in peeling from a die after
cleaning, and performance for cleaning the inner surface of a molding die also becomes
favorable, since the strength of the resin compeosition for cleaning a die is maintained suitable
in molding.

[0035] (Organic Filler)

The resin composition for cleaning a die of the invention preferably includes an
organic filler as an additive in order to suitably maintain the strength of the resin composition
for cleaning a die. Examples of the organic filler include pulps, wood powders, synthetic
fibers, and the like.  Of these, the pulps are particularly preferred.

[0036] Examples of the pulps include wood pulps (softwood pulps and hardwood pulps),
non-wood pulps (straw, bamboo, bagasse, and cotton), and the like. For the pulps, both
chemical and mechanical pulps can be used. The sizes of the pulps are not particularly
limited, and are preferably from 5 to 1000 pum, more preferably from 10 to 200 pm. The size
of the pulp in the range is preferred because of resulting in the favorable fluidity of the resin
composition for cleaning a die. The size of the pulp in the range is preferred because of
resulting in favorable operability in peeling from a die after cleaning since the strength of the
resin composition for cleaning a die is maintained suitable in molding.

[0037] A content of the organic filler in the invention is preferably from 3 to 20 parts by
mass with respect to 100 parts by mass of the total solid content of the resin composition for
cleaning a die. The content of the organic filler in the range is preferred because of resulting
in the appropriate fluidity of the resin composition for cleaning a die. The content of the
organic filler in the range is preferred because of resulting in favorable operability in peeling
from a die after cleaning since the strength of the resin composition for cleaning a die is
maintained suitable in molding.

[0038] (Metal Salt of Saturated Fatty Acid)

The resin composition for cleaning a die of the invention preferably includes, as an
additive, a metal salt of a saturated fatty acid, including a saturated fatty acid having from 12
to 20 carbon atoms and a metal selected from calcium, zinc, or magnesium, and more
preferably includes a metal salt of a saturated fatty acid, including a saturated fatty acid
having from 14 to 18 carbon atoms and a metal selected from calcium, zinc, or magnesium, in
order to allow die releasing of a molded product from the inner surface of a molding die after
cleaning to be favorable and to improve operability in peeling of the molded product from the
die.

Examples of the saturated fatty acid having from 12 to 20 carbon atoms include

10



6

.X3.0 EIt &Z " St co " "' g0.0 CEO V<60 Nt c6.en 6 co Nd

'"XTIDL IL &Z

lauric acid having 12 carbon atoms (JUPAC name: dodecanoic acid), myristic acid having 14
carbon atoms (IUPAC name: tetradecanoic acid), palmitic acid having 16 carbon atoms
(IUPAC name: hexadecanoic acid), stearic acid having 18 carbon atoms (IUPAC name:
octadecanoic acid), arachidic acid having 20 carbon atoms (IUPAC name: eicosanoic acid),
and the like.

In the invention, at least one of zinc myristate including a saturated fatty acid having
14 carbon atoms and zinc, zinc stearate including a saturated fatty acid having 18 carbon
atoms and zinc, or calcium stearate including a saturated fatty acid having 18 carbon atoms
and calcium is still more preferably included, and zinc myristate is particularly preferably
included. Zinc myristate is preferred because of having a melting point of about from 123 to
130°C, of having sufficient fluidity at a temperature of from 160 to 190°C in die cleaning, and
of easily acting on a stain.

[0039] A content of the metal salt of the saturated fatty acid in the invention is preferably
from 0.1 to 5 parts by mass, more preferably from 0.3 to 3 parts by mass, with respect to 100
parts by mass of the total solid content of the resin composition for cleaning a die. The
content of the saturated fatty acid in the range allows die releasing of a molded product from
the inner surface of a molding die after cleaning to be favorable, results in improved
operability in peeling of the molded product from the die, and allows performance for
cleaning the inner surface of the molding die to be favorable.

[0040] (Other Components)

Unless deteriorating the effects of the invention, the resin composition for cleaning a
die of the invention may further include a resin, such as an alkyd resin, a polyester resin, an
acrylic resin, or an epoxy resin, or a rubber, if necessary. A known additive, for example, an
additive such as a curing catalyst, a lubricant, a coloring agent, or an antioxidant may also be
included.

[0041] Examples of the curing catalyst include organic acids such as phthalic anhydride,
sulfamic acid, para-toluenesulfonic acid, benzoic acid, myristic acid, stearic acid, and oxalic
acid; inorganic acids such as hydrochloric acid and sulfuric acid; and the like.

[0042] Examples of the lubricant include fatty acid amide-type lubricants, specifically,
saturated and unsaturated monoamide-type lubricants such as lauric acid amide, myristic acid
amide, erucic acid amide, oleic acid amide, and stearic acid amide; saturated and unsaturated
bis amide-type lubricants such as methylenebis stearic acid amide, ethylenebis stearic acid
amide, and ethylenebis oleic acid amide; and the like.

[0043] [Method of Preparing Resin Composition for Cleaning Die]

The resin composition for cleaning a die of the invention is prepared by substantially
11
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homogeneously mixing, for example, the melamine-based resin, the inorganic filler, and
another component such as the organic filler, the metal salt of the saturated fatty acid, or the
additive, if necessary, using a kneader, a ribbon blender, a Henschel mixer, a ball mill, a roll
mill, a grinding machine, a tumbler, or the like.

[0044] [Method of Using Resin Composition for Cleaning Die]

The resin composition for cleaning a die of the invention is preferable as a so-called
transfer-type resin composition for cleaning a die, with which the inner surface of a molding
die is cleaned by transfer molding.

Usually, the resin composition for cleaning a die of the invention, which is processed
in tablet form, is used in an operation for cleaning the inner surface of a molding die.
Specifically, a lead frame is placed on the molding die, and the resin composition for cleaning
a die in tablet form is then inserted into a pot portion, mold-clamped, and then swept away by
aplunger. In this case, the resin composition for cleaning a die in the pot portion is passed
through a gate portion via a runner portion, and flows into a cavity. After a lapse of
predetermined molding time, the die is opened, and a molded product united with the lead
frame, i.e., the molded product of the resin composition for cleaning a die including a stain is
removed,

[0045] The resin composition for cleaning a die of the invention removes a stain on the inner
surface of a molding die, generated in the case of an operation for sealing molding of an
integrated circuit or the like, by such a method as described above. The material of the
molding die is for example, iron, chromium, or the like, and the inner surface of the molding
die is usually plating-treated. A flaw having a micron size and abrasion are generated at the
inner surface of the molding die by repeating a sealing molding operation and a cleaning
operation.  As a result, the plating-treated inner surface of the molding die is chipped, or a
surface state is roughened. The chipping or roughening of the plating-treated surface results
in deterioration of moldability and releasability and poor surface appearance in the sealing
molding operation, and further in deterioration of operability for cleaning the inner surface of
the molding die.

The resin composition for cleaning a die of the invention enables to suppress flaws
and abrasion to be generated at the inner surface of a molding die, or the like since the
average particle diameter, standard deviation of particle diameter, average aspect ratio of
particle diameter, and standard deviation of aspect ratio of particle diameter of the inorganic
filler which is a component are in the specific ranges.

[0046] Preferred embodiments of the resin composition for cleaning a die of the invention

are described below.
12
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<1> A resin composition for cleaning a die, including at least a melamine-based resin
and an inorganic filler having an average particle diameter of from 4 to 12 um, a standard
deviation of particle diameter of 10 um or lesé, an average aspect ratio of particle diameter of
from 1 to 1.3, and a standard deviation of aspect ratio of particle diameter of 0.5 or less.

<2> The resin composition for cleaning a die according to the <1>, further including
a metal salt of a saturated fatty acid, including a saturated fatty acid having from 14 to 18
carbon atoms and a metal selected from calcium, zinc, or magnesium.

<3> The resin composition for cleaning a die according to the <1> or <2>, wherein
the inorganic filler is at least one selected from silicon carbide, silicon oxide, titanium carbide,
titanium oxide, boron carbide, boron oxide, aluminum oxide, magnesium oxide, or calcium
oxide.

<4> The resin composition for cleaning a die according to the <3>, wherein the
inorganic filler is at least one selected from silicon oxide or aluminum oxide.

<5> The resin composition for cleaning a die according to any one of the <I>to <4>,

used in transfer molding.

EXAMPLES
[0047] The invention will be further specifically explained below with reference to examples,
but is not limited to the following examples unless departing from the spirit thereof.
[0048] -Preparation of Resin Composition for Cleaning Die-

[Preparation of Melamine-Phenol Co-condensate]

(Production Example 1)

After allowing 346 parts by mass of melamine, 131 parts by mass of phenol, 522
parts by mass of formaldehyde (37% aqueous solution), and 248 parts by mass of hardwood
pulp (LDPR, manufactured by Nippon Paper Industries Co., Ltd.) as an organic filler to react
by heating at from 80 to 90°C and under an alkali condition of a pH of from 7 to 7.5 for time
before a 3 mass% aqueous solution of a reactant becomes cloudy at 60°C, the resultant was
dried at reduced pressure, and powdered to obtain a melamine-phenol co-condensate
containing an organic filler.

[0049] [Preparation of Resin Composition for Cleaning Die]

(Example 1)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based

resin, 20 parts by mass of silicon oxide (fused silica, HS203, manufactured by Nippon Steel
13
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Materials Co., Ltd. Micron Co.) as an inorganic filler, 0.5 part by mass of zinc stearate (ZINC

STEARATE GF200, manufactured by NOF CORPORATION) as a metal salt of a saturated
fatty acid, and 0.05 part by mass of benzoic acid as a curing catalyst were loaded, and ground.
Then, 0.35 part by mass of stearic acid amide as a lubricant was added by a Nauta mixer to
obtain a resin composition for cleaning a die cleaning of Example 1. The resin composition
for cleaning a die obtained in such a manner was tablet-molded and used for a die cleaning
evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was generally spherical.
[0050] (Example 2)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8

' parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based

resin, 20 parts by mass of silicon oxide (fused silica, HS205, manufactured by Nippon Steel
Materials Co., Ltd. Micron Co.) as an inorganic filler, 0.5 part by mass of zinc stearate (ZINC
STEARATE GF200, manufactured by NOF CORPORATION) as a metal salt of a saturated
fatty acid, and 0.05 part by mass of benzoic acid as a curing catalyst were loaded, and ground.
Then, 0.35 part by mass of stearic acid amide as a lubricant was added by a Nauta mixer to
obtain a resin composition for cleaning a die cleaning of Example 2. The resin composition
for cleaning a die obtained in such a manner was tablet-molded and used for a die cleaning
evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was generally spherical.
[0051] (Example 3)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of silicon oxide (fused silica, SE-40, manufactured by Tokuyama
Corporation) as an inorganic filler, 0.5 part by mass of zinc stearate (ZINC STEARATE
GF200, manufactured by NOF CORPORATION) as a metal salt of a saturated fatty acid, and
0.05 part by mass of benzoic acid as a curing catalyst were loaded, and ground. Then, 0.35
part by mass of stearic acid amide as a lubricant was added by a Nauta mixer to obtain a resin
composition for cleaning a die cleaning of Example 3. The resin composition for cleaning a
die obtained in such a manner was tablet-molded and used for a die cleaning evaluation.

In a case in which the inorganic filler was observed with an electron microscope
14
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(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was generally spherical.
[0052] (Example 4)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of silicon oxide (fused silica, SE-15, manufactured by Tokuyama
Corporation) as an inorganic filler, 0.5 part by mass of zinc stearate (ZINC STEARATE
GF200, manufactured by NOF CORPORATION) as a metal salt of a saturated fatty acid, and
0.05 part by mass of benzoic acid as a curing catalyst were loaded, and ground. Then, 0.35
part by mass of stearic acid amide as a lubricant ﬁras added by a Nauta mixer to obtain a resin
composition for cleaning a die cleaning of Example 4. The resin composition for cleaning a
die obtained in such a manner was tablet-molded and used for a die cleaning evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was generally spherical.
[0053] (Example 5)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of aluminum oxide (CB-P10, manufactured by Showa Denko K.K.) as
an inorganic filler, 0.5 part by mass of zinc stearate (ZINC STEARATE GF200, manufactured
by NOF CORPORATION) as a metal salt of a saturated fatty acid, and 0.05 part by mass of
benzoic acid as a curing catalyst were loaded, and ground. Then, 0.35 part by mass of
stearic acid amide as a lubricant was added by a Nauta mixer to obtain a resin composition for
cleaning a die cleaning of Example 5. The resin composition for cleaning a die obtained in
such a manner was tablet-molded and used for a die cleaning evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was generally spherical.
[0054] (Example 6)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of calcium carbonate (WHITON SB BLUE, manufactured by
SHIRAISHI CALCIUM KAISHA, LTD.) as an inorganic filler, 0.5 part by mass of zinc
stearate (ZINC STEARATE GF200, manufactured by NOF CORPORATION) as a metal salt

of a saturated fatty acid, and 0.05 part by mass of benzoic acid as a curing catalyst were
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loaded, and ground. Then, 0.35 part by mass of stearic acid amide as a lubricant was added
by a Nauta mixer to obtain a resin composition for cleaning a die cleaning of Example 6.
The resin composition for cleaning a die obtained in such a manner was tablet-molded and
used for a die cleaning evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was generally spherical.
[0055] (Example 7)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of silicon oxide (fused silica, HS203, manufactured by Nippon Steel
Materials Co., Ltd. Micron Co.) as an inorganic filler, 0.5 part by mass of calcium stearate
(CALCIUM STEARATE GF200, manufactured by NOF CORPORATION) as a metal salt of
a saturated fatty acid, and 0.05 part by mass of benzoic acid as a curing catalyst were loaded,
and ground. Then, 0.35 part by mass of stearic acid amide as a lubricant was added by a
Nauta mixer to obtain a resin composition for cleaning a die cleaning of Example 7. The
resin composition for cleaning a die obtained in such a manner was tablet-molded and used
for a die cleaning evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was generally spherical.
[0056] (Example 8)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of silicon oxide (fused silica, HS203, manufactured by Nippon Steel
Materials Co., Ltd. Micron Co.) as an inorganic filler, 0.5 part by mass of zinc myristate
(POWDER BASE M, manufactured by NOF CORPORATION) as a metal salt of a saturated
fatty acid, and 0.05 part by mass of benzoic acid as a curing catalyst were loaded, and ground.
Then, 0.35 part by mass of stearic acid amide as a lubricant was added by a Nauta mixer to
obtain a resin composition for cleaning a die cleaning of Example 8. The resin composition
for cleaning a die obtained in such a manner was tablet-molded and used for a die cleaning
evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was generally spherical.
[0057] (Example 9)

16
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In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of silicon oxide (fused silica, HS203, manufactured by Nippon Steel
Materials Co., Ltd. Micron Co.) as an inorganic filler, 0.5 part by mass of zinc laurate (ZS-3,
manufactured by Nitto Chemical Industry Co., Ltd.) as a metal salt of a saturated fatty acid,
and 0.05 part by mass of benzoic acid as a curing catalyst were loaded, and ground. Then,
0.35 part by mass of stearic acid amide as a lubricant was added by a Nauta mixer to obtain a
resin composition for cleaning a die cleaning of Example 9. The resin composition for
cleaning a die obtained in such a manner was tablet-molded and used for a die cleaning
evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was generally spherical.
[0058] (Example 10)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of silicon oxide {fused silica, HS203, manufactured by Nippon Steel
Materials Co., Ltd. Micron Co.) as an inorganic filler, 0.5 part by mass of zinc arachidate as a
metal salt of a saturated fatty acid, and 0.05 part by mass of benzoic acid as a curing catalyst
were loaded, and ground. Then, 0.35 part by mass of stearic acid amide as a lubricant was
added by a Nauta mixer to obtain a resin composition for cleaning a die cleaning of Example
10. The resin composition for cleaning a die obtained in such a manner was tablet-molded
and used for a die cleaning evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was generally spherical.
[0059] (Example 11)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of silicon oxide (fused silica, HS203, manufactured by Nippon Steel
Materials Co., Ltd. Micron Co.} as an inorganic filler, 0.5 part by mass of stearic acid (F-3,
manufactured by Kawaken Fine Chemicals Co., Ltd.), and 0.05 part by mass of benzoic acid
as a curing catalyst were loaded, and ground. Then, 0.35 part by mass of stearic acid amide

as a lubricant was added by a Nauta mixer to obtain a resin composition for cleaning a die
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cleaning of Example 11. The resin composition for cleaning a dic obtained in such a manner
was tablet-molded and used for a die cleaning evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was generally spherical.
[0060] (Comparative Example 1)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of silicon oxide (fractured silica, FS200, manufactured by DENKI
KAGAKU KOGYO KABUSHIKI KAISHAY} as an inorganic filler, 0.5 part by mass of zinc
stearate (ZINC STEARATE GF200, manufactured by NOF CORPORATION) as a metal salt

. of a saturated fatty acid, and 0.05 part by mass of benzoic acid as a curing catalyst were

loaded, and ground. Then, 0.35 part by mass of stearic acid amide as a lubricant was added
by a Nauta mixer to obtain a resin composition for cleaning a die cleaning of Comparative
Example 1. The resin composition for cleaning a die obtained in such a manner was
tablet-molded and used for a die cleaning evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was fractured.
[0061] (Comparative Example 2)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of silicon oxide (fused silica, SO-C6, manufactured by Admatechs
Company Limited) as an inorganic filler, 0.5 part by mass of zinc stearate (ZINC STEARATE
GF200, manufactured by NOF CORPORATION) as a metal salt of a saturated fatty acid, and
0.05 part by mass of benzoic acid as a curing catalyst were loaded, and ground. Then, 0.35
part by mass of stearic acid amide as a lubricant was added by a Nauta mixer to obtain a resin
composition for cleaning a die cleaning of Comparative Example 2. The resin composition
for cleaning a die obtained in such a manner was tablet-molded and used for a die cleaning
evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was generally spherical.
[0062] (Comparative Example 3)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing

the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
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parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based

resin, 20 parts by mass of mixture of silicon oxide (fused silica, HS203, manufactured by
Nippon Steel Materials Co., Ltd. Micron Co.) and silicon oxide (fused silica, HS302,
manufactured by Nippon Steel Materials Co., Ltd. Micron Co.) at a mass ratio of 1:1 as an
inorganic filler, 0.5 part by mass of zinc stearate (ZINC STEARATE GF200, manufactured by
NOF CORPORATIONY} as a metal salt of a saturated fatty acid, and 0.05 part by mass of
benzoic acid as a curing catalyst were loaded, and ground. Then, 0.35 part by mass of
stearic acid amide as a lubricant was added by a Nauta mixer to obtain a resin composition for
cleaning a die cleaning of Comparative Example 3. The resin composition for cleaning a die
obtained in such a manner was tablet-molded and used for a die cleaning evaluation.

In a case in which the inorganic filler was observed with an electron microscope
{J SM;SS 10, manufactured by JEOL Ltd.), the inorganic filler was generally spherical.

[0063] (Comparative Example 4)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of meJamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of mixture of silicon oxide (fused silica, TS10-141, manufactured by
Nippon Steel Materials Co., Ltd. Micron Co.) and silicon oxide (fractured silica, F-CD10,
manufactured by KINSEI MATEC CO., LTD.) at a mass ratio of 1:2 as an inorganic filler, 0.5
part by mass of zinc stearate (ZINC STEARATE GF200, manufactured by NOF
CORPORATION) as a metal salt of a saturated fatty acid, and 0.05 part by mass of benzoic
acid as a curing catalyst were loaded, and ground. Then, 0.35 part by mass of stearic acid
amide as a Jubricant was added by a Nauta mixer to obtain a resin composition for cleaning a
die cleaning of Comparative Example 4, The resin composition for cleaning a die obtained
in such a manner was tablet-molded and used for a die cleaning evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler coexisted in generally spherical
form and fractured form.

[0064] (Comparative Example 5)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of a mixture of silicon oxide (fused silica, HS203, manufactured by
Nippon Steel Materials Co., Ltd. Micron Co.) and silicon oxide (fractured silica, F-CD10,

manufactured by KINSEI MATEC CO., LTD.) at a mass ratio of 1:3 as an inorganic filler, 0.5
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part by mass of zinc stearate (ZINC STEARATE GF200, manufactured by NOF
CORPORATION) as a metal salt of a saturated fatty acid, and 0.03 part by mass of benzoic
acid as a curing catalyst were loaded, and ground. Then, 0.35 part by mass of stearic acid
amide as a lubricant was added by a Nauta mixer to obtain a resin composition for cleaning a
die cleaning of Comparative Example 5. The resin composition for cleaning a die obtained
in such a manner was tablet-molded and used for a die cleaning evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler coexisted in generally spherical
form and fractured form.

[0065] (Comparative Example 6)

In a ball mill, 29.1 parts by mass of the melamine-phenol co-condensate containing
the organic filler (including 21.3 parts by mass of melamine-phenol co-condensate and 7.8
parts by mass of organic filler), and 50 parts by mass of melamine resin, as a melamine-based
resin, 20 parts by mass of silicon oxide (pure silica powder, manufactured by SETO
CERAMIC RAW MATERIALS CO., LTD.) as an inorganic filler, 0.5 part by mass of zinc
myristate (POWDER BASE M, manufactured by NOF CORPORATION) as a metal salt of a
saturated fatty acid, and 0.05 part by mass of benzoic acid as a curing catalyst were loaded,
and ground. Then, 0.35 part by mass of stearic acid amide as a lubricant was added by a
Nauta mixer to obtain a resin composition for cleaning a die cleaning of Comparative
Example 6. The resin composition for cleaning a die obtained in such a manner was
tablet-molded and used for a die cleaning evaluation.

In a case in which the inorganic filler was observed with an electron microscope
(JSM-5510, manufactured by JEOL Ltd.), the inorganic filler was fractured.

[0066] (Comparative Example 7)

In a ball mill, 76.1 parts by mass of methylol melamine (NIKARESIN S-176,
manufactured by NIPPON CARBIDE INDUSTRIES CO., INC.) as a melamine-based resin,
23 parts by mass of hardwood pulp (LDPR, manufactured by Nippon Paper Industries Co.,
Ltd.) as an organic filler, 0.5 part by mass of zinc stearate (ZINC STEARATE GF200,
manufactured by NOF CORPORATION) as a metal salt of a saturated fatty acid, and 0.05
part by mass of benzoic acid as a curing catalyst were loaded, and ground. Then, 0.35 part
by mass of stearic acid amide as a lubricant was added by a Nauta mixer to obtain a resin
composition for cleaning a die cleaning of Comparative Example 7. The resin composition
for cleaning a die obtained in such a manner was tablet-molded and used for a die cleaning
evaluation.

[0067] -Measurement-
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The average particle diameters, standard deviations of particle diameters, average
aspect ratios of particle diameters, and standard deviations of aspect ratios of particle
diameters of the inorganic fillers used in the resin compositions for cleaning dies of Examples
1 to 11 and Comparative Examples 1 to 7 were determined by methods described below.

The measurement results are listed in Table 1 below.

(0068} An inorganic filler was photographed at a magnification of 1500 times using an
electron microscope (JSM-5510, manufactured by JEOL Ltd.). The photographing was
performed such that about 30 particles of the inorganic filler were included in one visual field,
and each of the major diameters (X) and minor diameters (Y) of 150 particles of the inorganic
filler in total included in different five visual fields was measured five times. The minor
diameters (Y) were taken to be perpendicular to the major diameters (X). The average
values of the five-time measured values of the major diameters (X) and the minor diameters
(Y) were determined, and substituted into Expression 1 described below, and the particle
diameter of one particle of the inorganic filler was calculated, followed by determining the
average value of the particle diameters of the 150 particles of the inorganic filler and the
standard deviation of the particle diameters of the 150 particles of the inorganic filler.

Particle diameter = ((average value of five-time measured values of X) + (average
value of five-time measured values of Y)) /2 Expression 1
[0069] The average values of the five-time measured values of the major diameters (X) and
the minor diameters (Y) were substituted into Expression 2 described below, and the aspect
ratio of the particle diameter of one particle of the inorganic filler was calculated, followed by
determining the average value of the aspect ratios of the particle diameters of the 150 particles
of the inorganic filler and the standard deviation of the aspect ratios of the particle diameters
of the 150 particles of the inorganic filler.

Aspect ratio of particle diameter = (average value of five-time measured values of X)
/ (average value of five-time measured values of Y) Expression 2
[0070] -Evaluation-

The cleaning performances and flawing properties of the resin compositions for
cleaning dies of Examples 1 to 11 and Comparative Examples 1 to 7 were evaluated by
methods described below. The evaluation results are listed in Table 1 below.

[0071] (1) Cleaning Performance

QFP (Quad Flat Package) was 400-shot molded by a transfer automatic molding
machine (die temperature: 175°C, transfer pressure: 8.7 MPa, transfer time: 6.5 seconds,
curing time: 90 seconds) using a commercially available epoxy resin molding material

(EME-G700L, manufactured by Sumitomo Bakelite Co., Ltd.), to stain the inner surface of a
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die.

Using the stained die, each of the resin compositions for cleaning dies prepared as
described above was repeatedly molded under the same molding conditions as those described
above. Then, the number of shots required for being able to completely remove the stains
adhering to the inner surface of the die was measured, and was regarded as an index for
evaluating the cleaning performance of each 0f the resin compositions for cleaning dies. It
was judged by visual observation whether or not the stains were able to be completely
removed.

For the evaluation, attention was paid particularly to whether the stains adhering to
gate and corner portions in the cavities of the die were able to be removed. The gate portion
of the die used in the evaluation had a width of 800 wm and a height of 300 pm.

The smaller number of shots exhibits superior cleaning performance.

[0072] (2) Flawing Properties

For evaluating the flawing properties of the resin compositions for cleaning dies, a
commercially available Taber abrasion tester (MODEL 5155, manufactured by TABER
INDUSTRIES) was used.

A test piece (100 mm % 100 mm, thickness: 7 mm) in which an SUS plate (material:
ASP-23H) was subjected to hard chrome plating treatment was prepared. In a case in which
the surface roughness of the test piece (Ra: arithmetic average roughness, according to JIS B
0601-2001) was measured using a laser microscope (VK-9710, manufactured by Keyence
Corporation), the surface roughness was 0.099 pm.

The resin compositions for cleaning dies were molded as evaluation samples using a
die having a shape having a width of 10 mm, a length of 100 mm, and a thickness of 4 mm,
For an apparatus, a transfer automatic molding machine (die temperature: 170°C, transfer
pressure: 6.9 MPa, transfer time: 30 seconds, curing time: 90 seconds) was used.

For advance preparations, a #1500 sandpaper was put on the rotating table of the
Taber abrasion tester, each of the evaluation samples of the resin compositions for cleaning
dies was fixed thereon using a tester jig such that a plane of 10 mm x 4mm was faced
downward, and the rotating table was rotated 30 times at a rate of 60 rpm to expose the planar
surface of the evaluation sample.

An abrasion test, in which the test piece was put on the rotating table of the Taber
abrasion tester, the evaluation sample of which the planar surface was exposed was fixed
thereon by the tester jig, and the rotating table was rotated 30 times at a rate of 60 rpm while
applying a load of 1000 g, was conducted.

After the abrasion test, the surface roughness of the surface of the test piece (Ra:
22
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arithmetic average roughness, according to JIS B 0601-2001) was measured using a laser
microscope (VK-9710, manufactured by Keyence Corporation), and the value of the surface
roughness was regarded as an index for evaluating the flawing properties of the resin
compositions for cleaning dies.

The lower value of the surface roughness of the surface of the test piece exhibits a
lower flawing level due to the evaluation sample. Accordingly, the lower value of the
surface roughness of the surface of the test piece exhibits the resin composition for cleaning a
die, with which abrasion and flaws are more suppressed at the inner surface and gate portions
of a molding die.

[0073] [Table 1]
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Zinc nyristate Zinc laurate Zinc arachidate Stearic acid Curing
catalyst 1 Lubricant Ayerage particle dianeter (unit: pm Standard

devi ation of é}_[rl?'gol ?rtrh 91' ﬁ&‘? b8 ém)ltés "ﬁxﬁﬁ%le’%&ﬁg & a1§ ep%l%l:{v%éfitéon

of particle dianetet devi’ a ifon’o ect

di amet &€. Eﬂ"elamrEQ"(hﬁﬁlﬁairﬁﬂiWE)&nﬁﬂ@HuﬂibBﬂEr ’I@fThéhﬁmbelhﬂ’fsﬁdSt@ bbRIrABeiad| €
to conpgetel re ve stains). Flaw ng properties (surface roughness

Ra of {8t ﬁP’@BL@ YiF§aRe)a S(“HH i"fas thegame &% Expwple iy ( dJowsrendaisthe
Physi claPsapP&sih 'r&ﬁafﬂfng' MRS AR et Ehfsﬁﬁlg the third shot, a large amount of stain

obviously remained in each of Examples 6 and 9 to 11 whereas a stain was able to be
substantially removed in Examples 2 or 3.
[0074] As listed in Table 1, it was found that the resin composition for cleaning a die of the
invention enables sufficient cleaning even in corner portions in the cavities of a molding die
and suppresses abrasion and flaws at the inner surface of the molding die.
[0075] The relationships between the particle diameters and frequencies of the inorganic
fillers used in the resin compositions for cleaning dies of Example 8 and Comparative
Example 6 are indicated in Figure 1. The inorganic filler used in the resin composition for
cleaning a die of Example 8 included 7% (11 of 150) particles having particle diameters of 2.5
um or less.
[0076] The relationships between the aspect ratios of particle diameters and frequencies of
the inorganic fillers used in the resin compositions for cleaning dies of Example 8 and
Comparative Example 6 are indicated in Figure 2. The inorganic filler used in the resin
composition for cleaning a die of Example 8 included 49% (74 of 150) particles having aspect
ratios of particle diameters in a range of from 1.0 to 1.1.
[0077] The relationships between the approximate values of volumes and frequencies of the
inorganic fillers used in the resin composition for cleaning a die of Example 8 and
Comparative Example 6 are indicated in Figure 3. The volume of each of the inorganic
fillers was determined by approximation of substituting the average value of the major
diameters (X) and the minor diameters (Y), regarded as a particle diameter, into Expression 3
described below.
Approximate value of volume = 4 x 3,14 x (particle diameter) > / 3 Expression 3
The inorganic filler used in the resin composition for cleaning a die of Example 8
included 12% (18 of 150) particles having approximate values of volumes in a range of from
10 to 100 pm®.
[0078] As described in Examples and Comparative Examples above, the selection of at least
a melamine-based resin composition and an inorganic filler as components and the control of
the average particle diameter, standard deviation of particle diameter, average aspect ratio of
particle diameter, and standard deviation of aspect ratio of particle diameter of the inorganic
filler in specific ranges made it possible to realize the provision of the resin composition for

cleaning a die, with which every nook and cranny of the cavities of a molding die can be
25
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particle diameters and frequenci'es of the inorganic fillers used in
t he resderesesnipdtsientitatis f or cl eaning di es of Exanple 8 and Conparative

Exanpl e 6 arei.pdi.cated in Figure.2. The inorganic filler.used in the
resin co rrpos?‘pi tg%hﬁ%g)armrg t %Eg?ﬁtr? P lgca&f)gs’ (.‘ﬁlg &ﬁﬂ‘ﬁ%@t@%ﬁﬁé dgeraip eig%et“ﬁe of
150) phskichesphawdty Rpak t6 tlel samektcpasd if h@® iHIIMRLEN rdtite Spatainge
of from1,0 to 1.1, [0077] The relationships between the approximte

val ues apRlicgon, o techpigak staidaehwasspesificalbpandigdiyidually indigatedsas kednt i n
the resj L §l or cleaning a die of Exanple 8 and Conparative
Exanplgkgqgggafﬁ%%%ggg%'in Figure 3. The volune of each of the
inorganic fillers was determ ned by approximation of substituting the
average val ue of the major dianeters (X) and the mnor dianeters (Y),
regarded as a particle dianmeter, into Expression 3 described bel ow
Approxi mate val ue of volume = 4 x 3.14 x (particle dianmeter) 3/ 3
Expression 3 The inorganic filler used in the resin
conposition for cleaning a die of Exanple 8 included 12% (18 of 150)
particles having approxi mate val ues of volunes in a range of from 10
to 100 linB. [0078] As described in Exanples and Conparative Exanpl es
above, the selection of at |east a nel am ne-based resin conposition
and an inorganic filler as conmponents and the control of the average
particle dianeter, standard deviation of particle dianeter, average
aspect ratio of particle dianeter, and standard devi ati on of aspect
ratio of particle diameter of the inorganic filler in specific ranges
made it possible to realize the provision of the resin conposition
for cleaning a die, wth which every nook and cranny of the cavities
of a nolding die can be 25 sufficiently cleaned, and abrasion and
flaws are suppressed at the inner surface and gate portions of the
nol ding die. [Industrial Applicability] [0079] The resin conposition
for cleaning a die of the invention is a transfer-type resin
conposition for cleaning a die, which is used for renoving a stain,
originating froma thernosetting resin conposition, on a die surface,
and with which every nook and cranny of the cavities of a nolding die
can be sufficiently cleaned, and the inner surface and gate portions
of the nolding die are inhibited from bei ng abraded and fl awed.

[ 0080] The discl osure of Japanese Application No. 2011-156953 is

i ncorporated herein by reference inits entirety. Al'l the
literature, patent applications, and technical standards descri bed
herein are herein incorporated by reference to the sane extent as if
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WHAT IS CLAIMED IS

1. Aresin composition for cleaning a die, comprising at least a melamine-based
resin and an inorganic filler having an average particle diameter of from 4 to 12 wm, a
standard deviation of particle diameter of 10 pm or less, an average aspect ratio of particle
diameter of from 1 to 1.3, and a standard deviation of aspect ratio of particle diameter of 0.5

or less.

2. The resin composition for cleaning a die according to claim 1, further
comprising a metal salt of a saturated fatty acid, the saturated fatty acid having from 14 to 18
carbon atoms and the metal being selected from the group consisting of calcium, zinc, and

magnesium.

3. The resin composition for cleaning a die according to claim 1 or claim 2,
wherein the inorganic filler is at least one selected from the group consisting of silicon carbide,
silicon oxide, titanium carbide, titanium oxide, boron carbide, boron oxide, aluminum oxide,

magnesium oxide, and calcium oxide.
4. The resin composition for cleaning a die according to claim 3, wherein the
inorganic filler is at least one selected from the group consisting of silicon oxide and

aluminum oxide.

5. The resin composition for cleaning a die according to any one of claims 1 to 4,

being used in transfer molding.
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