1 TITLE OF THE | NVENTI ON PULVERI ZI NG APPARATUS AND PULVERI ZI NG METHOD
[ 0001] The present invention relates to a pulverizing 5 apparatus and

a pul verizing nmethod. BACKGROUND OF THE1l NVENTI ON [ 0002] There is

known a sem conductor package in which a sem conductor chip

(sem conductor elenent) is covered (sealed) 10 with a resin-nmade
sealing naterial. The seal i ngERBREEr9H| TER INFRNTEGH conduct or package
is produced by nol dUDYERIEESENAEPAPEBTS i oMy FunvERGAIN @, MBUHID a
transfer molding nethod. In a process of producing the resin
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docunent 1). [0003] The pul veri zi ng apparatus described in the patent
docunent BARESRQUNODUSFNHHECONVENTEPY into which the kneaded 20
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kneaded cagROSLhLAR:bO OBI Al Ao BnPLLYGELzed SOIRAS! I i &l (% catea)
rotatably sggpoQ n g ) 3 sc&een a UStI ng.a h
o 11 L e 67 T8 B Uer TILEP i deeion. T, K T MALPAGERT the
pul veri zi ﬁ@méﬁﬁafﬂéfﬁgrwwealémw%ﬁ%i 8§sr&q>1cb3erw abbvel K orposiddrn .
to pul verifze themkhdeadedtborpdgiatisdrr tieé dpokvewrithed .cofposi pironeks of
heat ed, fetoexaiphe,hdyethe doaipatsiingobl, adenvhike ddedgieadedis obtained
conposi ti 21 lléua%léh\ﬁ%”%ﬁﬂ cfBifg r?ﬁ‘dlrta& trrréeceqlila\i%“ Zeﬂﬁé&?”pgﬁbt'kggaded
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OF THE I NVENTI ON 35[0005]1t is an object of the present invention to
provi de alpabgéri zi ngrlappan bt ¢isi ahdy aappbvetizi ags seibed, inwhieh gueent
capabl e otiotehkabl ¥ praveat hBgsanpul \e%lté@qe@@mq}%otlwléﬁ ophadheki:adq
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I's U verize
renalnlngrlon éhabghpos 1on agn a pulverlzed comp051tlon, which is

rotatably supported in the housing, and a screen for adjusting
a particle size of the pulverized composition. In case of using

40conposi

the pulverizing apparatus having a structure described above in
25 crder to pulverize the kneaded composition, the pulverized

composition is heated, for example, by the rotating blade while

the kneaded compeosition is pulverized. As a result, the

puilverized composition has viscosity again. In this case, there

is a problem in that a part of the pulverized composition adheres
30 to the rotating blade as remaining materials.

[C004] Patent document 1: JP 11-188705A

SUMMARY OF THE INVENTION
35 [0003] It is an object of the present invention to provide

apulverizing apparatus and a pulverizing method, which are capable

of reliably preventing a pulverized composition from adhering to

an outer peripheral surface of each of a pair of rollers as

remaining materials when these rollers pulverize a resin
40 composition.

[0006] The above object is achieved by the present invention
which is specified in the following (1) to (17).
{1) A pulverizing apparatus for pulverizing a hard resin
45 composition, comprising:



[ 0006] The above object is achieved by the present invention which is

specified in the following (1) to (17). (1) A
pul veri zing apparatus for pulverizing & hard resin 45conposition,
conprising: 2 a pul veri zing nmechani sm having a pair of

rollers arranged parallel to one another, these rollers pulverizing

the hard resinacorpusict Edngbye prassur iviy inwe ahardrr eSi o Koo sintriagyed
bet ween tiheraldldiets;omndnbaheool i ngsdevilce rbosv ool i Nhd ke chied €4 rresiin
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[0007](2) ulv%r|2|ng appar atus descri bed above (1), wherein
each ]he roIIers lindrical shape with a hollow 10 portiagn
and tHe coolln6'6§9|&§g|§'3§ 8Fe§°€§l§€pﬁpf L3601 ST R tion
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appar atus descri bed above (2), wherein the coolant flows in the
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pulver|zﬁﬁ§9aﬁﬁ§r§P&§°He§€FFB€H PR &peYecf2inorreByersherein a
tenperature of the coolant is equal to or |lower than 15C. [0010](5)
The pul veriozisng appanaf ushdepclvbedzimg adyp Orec f dehemheve apbvet q2) ,
g4) l“2§M®é}éﬁmet%@OEbBQaQ%VE§§WEa§natﬁ?aﬂyfi?wrbﬂ%ﬁ%?h:H¥Me§EH dﬁSthe
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are provihddd own plre ichanbér candrbhéesspply ports are arranged so as
to be opposite to each other through the rollers. 35[0012](7) The

pU|V§6|Z|%%O@ paratu§4 eﬁ?é'@ﬁ@e%qg %g(§%p aﬁ&%’de f@ n above {(2)
s 289 i oot 2

tenperature ,t Qa%ég% 2 empera ure of)ege co 15 equal toc or lower
than 15°C.
[0010] {5) The pulverizing apparatus described in any one of

25 above {1) to (4), wherein the cooling device has a chamber in which
cool air is supplied during the hard resin composition being
pulverized and the chamber contains the rollers and the hard resin
composition therein.

30 [0011} (6) The pulverizing apparatus described above (5),
wherein at least two supply ports for supplying the cool air into
the chamber are provided in the chamber and the supply ports are
arranged so as to be opposite to each other through the rollers.

35 [0012] {7) The pulverizing apparatus described above (5) or
(6), wherein a temperature of the cool air is eqgual to or lower
than 15°C.

[0013] (8) The pulverizing apparatus described in any one of

40 above {1} to (7}, wherein each of the rollers has an outer
peripheral surface constituted of a ceramic material.

[0014)] (9) The pulverizing apparatus described above (8),
wherein each of the rollers has a core portion containing the hollow
45 portion and an outer layer provided on an outer periphery of the



[ 0013] (8) The pul verizing apparatus described in anyone of 40above

(1) to (7), wherein each of the rollers has an outer peripheral
surface constituted of a ceramc material. [0014](9) The pul veri zing
appar atus descri bed above (8), wherein each of the rollers has a
core portion containing the hollow 45 portion and an outer |ayer

provi ded earanrouttécnpertiiphesyrof peheioB ceor eoquertitortect hef coreetallic
portion i maconstit uined e aotetal llagaratefi abnandttibeqdowtrerchayeerifiic
constitutgdeetifhe ceramc material. 5[0015](10) The pul veri zing
apparatus described in any one of above (1) to (9), wherein the

roller arg ?g?flgured to be capabl e of adj ustlnga center di stance
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as not tochpahbyved adjasdineetdan gedpendhcslmatweent nee axifsciof rbhgers .
one roller, the other roller is configured to be capabl e of being
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portion. 20[8047}k k2)rpldieiipuliver k3l BBe appad alrfushdesers bedh i8N n@nNehe
of above (1)y&p; {ill) ek %%h%f hag 5%1%&&1%@&1 %U%%rr blasmg
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Ré&

wth a Ion itu rectron” of each

The pul vef Elﬁ@s%ﬁﬁﬁﬁ%Rﬁsuﬁeéﬂﬂrﬁ%d“aﬂéve“@fZFP WR&eeith gifefoller
di amet er eh@hgd nhLpdl t¢ bricdicanartie anntiers tdicaméter pgradudicoy ither bass hgg
froma cempetigportion of the roller toward both end portions of the
roIIer 30[0019](14) The pul veri zi ng appar at us described above (12),
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by the pul verizing apparatus. 40[0021] (16) The pul veri zi ng apparatus

descrdgbed; g @ny one @afs) abggep&ﬂoefpzl(rﬂg%)app%erteendéQerbeég e (
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radudlly increasing from a center portion of the roller toward

both end portions of the roller.

30 [0019] {14) The pulverizing apparatus described above {12),
wherein the outer diameter changing portion has the outer diameter
gradually decreasing from a center portion of the roller toward
beth end porticons of the roller.

35 [0020] (15) The pulverizing apparatus described in any one
of above (1) to (14), wherein the hard resin composition has a
sheet shape immediately prior to being pulverized by tLthe
pulverizing apparatus.

40 [0021] {16) The pulverizing apparatus described in any one
of above (1) to (15), wherein the harxd resin composition thus
pulverized is used as a molding portion constituting an outer
packaging of an IC package.



4 [0022] (17) A pulverizing nmethod for pulverizing a hard resin
conposition using a pair of rollers, the nethod conprising:

pul verizing the hard resin conposition4by pressuring the hard resin
conposition between the rollers, and 5cooling the hard resin
conposition during the hard resin conposition being pulverized by the
rol | ers. [BREEF DESCRIPT] G\ OF THEz DRAVENGSD {0088] Fegizing s mapk oeess
chart shewnpgsatpbadusing preeessoi08é1Beresith€ oPasid iWhprising:

Fig. 2is a Cr@ﬁ%v%%?&hﬁ& Mh@mh§9@w£5§hﬁiégﬂﬁ6¥ 5¥JﬁJb pressurlng Ehe

appar at usaccor di_ngt gaf I r St ntof t hepre t|nvent 5Fi g.
% % OS.'LE WEEST) g

is a partial ¢rods SERPPsh VIEM/S BWF hg & roT1ert of The uIver|2|ng
appar at us showA°Phippgthe hard resin ?9%P°%P§%9%1QHﬁﬁﬁﬂ §@€tP8ﬁdvF§ﬁFn
showi ng &opwlverizingeapparal usrasedriy nghe ol sacond enbodi nent  of

t he present 20i nvention. Fig. 5is a plane view (cross
section wrewr shewri@riek! 6FSTeE BrAFINEE! zi Nng apparatus according to

a third %%g%' TENC OF |17 PLESCNL JICCORLON o 25,160 & prodlfindphsclss

pl ane_vi ew (cross_section, view) show n ers o Ul veri'z
appa?%tu? c6FaiRgPBPESf bufth enbodlnent of the present i nventi on.
30Fig.7 is a partial cross section view showi ng an | C package using a
resin conpositiFén. DRETA LED DESCRI PItONIOFvTEE PREFRERED: EWBORENEKRTny
[ 0024] Her@ipakalaw, a: qudaiery 26 AgapRal ahbsange @ 35 {HH ¥eekZh g niehhedn .
according to the present invention will be described in detail based

P00l Bl rar chugar poih T B2 D00, IS A0 LR I8 Whnex o

he pulwverizing apparatus shown in Fig. 2.

Fig. 4 1is a cross section view showing a pulverizing
apparatus according to a second embodiment o©of the present
20 invention.

Fig. 5 is a plane view (cross section view) showing rollers
of a pulverizing apparatus according to a third embodiment of the
present inventiocn.

25
Fig. 6 is a plane view (cross section view) showing rollers
of a pulverizing apparatus according to a fourth embodiment of
the present inventicn.
30 Fig.7 1s a partial cross section view showing an IC package

using a resin composition.

DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENT

[0024] Hereinbelow, a pulverizing apparatus and a
35 pulverizing method according to the present invention will be

described in detail based on the preferred embodiments shown in

the accompanying drawings.

f0025] <First embodiment>
40 Fig. 1 is a process chart (view) showing a producing process
of a resin composition. Fig. 2 is a cross section view showing
a pulverizing apparatus according to a first embodiment of the
present invention. Fig. 3 is a partial cross section view showing
a roller of the pulverizing apparatus shown in Fig. 2. Fig.7 is
45 a partial cross section view showing an IC package using a resin



40Fig. 1 is a process chart (view) show ng a produci ng process of a
resin conposition. Fig. 2 is a cross section view show ng a

pul veri zi ng apparatus according to a fibsst enbodi nent of the present
invention. Fig. 3 is a partial cross section view showing a roller of
t he pul veri zing apparatus shown in Fig. 2. Fig.7 is 45 a parti al
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of the present invention shown in Flg 2 is a device used in a
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of the reBhnCde@msns|Wﬂtha¢@epﬁepaﬁedofThewrmwtaum&wazﬂnﬁ|emdbudeta the
resin, a puodngtagensd £ attte ard41d eformigrdialn .(fine particle). If
necessary, the raw materials may further include a curing accel erator
and a3§ou8g% agentqu% %%tpre%gg%%]e tgagge . €ROXY OEe§£n asj;pg
resin. [0 i S.0 resin e 4 Cresol “novo
type resﬁﬁes anEﬁ@ﬂ?thQBeaéﬁoﬁﬁePé§ ef, aT@|CVEWdeﬁ%ﬁﬂ%%ﬁa %&kpde a
epoxy restasi ta igydnel aﬁé@haﬁédtwﬁéléséxyakegml ahel e mpgitttiicdieng  If
25ar onat i te typea epoxtheestaw  [RE29])iEXanphes cfudtthercuthaguagert curing
include aapbenetat®yahaca type1Eagidyert PheRols rakkybbi ¥R (88idh eBoxy

triphgpol . oet hane type.gesin and a nulti-ring aromatic resin. 30

[6028] Examples of the epoxy resin include a cresol novolac

type resin, a biphenyl type epoxy resin, a dicyclopentadiene type

epoxy resin, a triphenocl methane type epoxy resin and a multi-ring
25 aromatic type epoxy resin.

[0029] Examples of the curing agent include a phencl novolac
type resin, a phenol aralkyl type resin, a triphenol methane type
resin and a multi-ring aromatic resin.

30
[0030] Examples of the filler material include a fused silica
(having a crushed shape or a spherical shape), a crystalline silica
and an alumina.

35 [0031] Examples of the curing accelerator include a phosphor

compound and an amine compcund. Examples of the coupling agent
include a silane compound and so forth.

[0032] Specific one of the materials stated above may be

40 excluded from the raw materials. Other materials than set forth
above may be further included in the raw materials. Examples of
the other materials include a coloring agent, a releasing agent,
a stress-reducing agent and a flame retardant.



[ 0030] Exanpl es of the filler material include a fused silica (having
a crushed shape or a spherical shape), a crystalline silica and an

al um na. 35[0031] Exanpl es of the curing accel erator include a
phosphor conpound and an am ne conpound. Exanples of the coupling
agent include a silane conpound and so forth. [0032] Specific one of

t he mat erlifd@I3s st at edEabovée syt be40] exe | amded Fangmitthéudaw feernalksd
Ot her mategrdxal sethan seknt ondHy aba\we Ry cber f ahdé ek airdahddes noh -hhae o -
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non- hal o- and non-anti nony-based fl anme retardant. Exanpl es of the
non- hal o-[dard I1non- ant Ftmaypbaserdi fdahen ¥ et ardant i nclude an 5 organic

phosphor, a newal dwdfatejandga nitrogep: eont %‘a@b@gaIl@S'é?nong the raw
[0034](F%%%e@%5%%r%,%t%QQ%t ulverA§ %hQWQDeﬁgrbglv%rééaﬁ Ca first

t | al f
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rotary béllaivenﬁlqpetcd%ﬁepar%@é?fﬁle?@ ﬁaﬁFFéPétéPQe cﬁysétnifﬂllﬁﬁ pénihe raw
Exanpl es meftetrie lsawonat epu lat stz de npulnder ithedr e ach udeh ¢ mrigsl ngenhe
curing agenrt ,cdhe Cudig acceleratoroangr okhesr mat er kakspexeapt ftiheer

Filler mylerialss A Qaﬁatr@foft heefElifL, rﬁ?atteefflaélss may Be Aded O he

t he raw matertl al;s Lo, gu v§r|zed [ 0035] (Surfacée Treat nent

A spemﬂeéf mater“lall am)ng the ¥aw ?erlals for exanple, all or
apart (remaining part) of the filler materials, is subjected 20 to a
surface tl0&atdent. | ASvhéaserfaestinewat nent, for exanple, the

coupl i ng agent rasihet £5i¢d ma touififaacemohgt e frald aatent el bal fodkeaatipne,

pul veri zahi1ofy @%561%@:%{1@5? beeat mntnhawyhe pard e i EB%rubj ected

S g%%??f&%.”%'ng‘ég%ag?ﬁ.n SATE OhNEhe L0030 LNINA. u éeﬁ
by o i xHE GRUPLLIEOPRET RS 4 APEACEoRPOSIS o/ m x¢

m xi ng dé“\%ecéln?tp‘i}éfe&d%tﬁloé‘ tod ude, Sﬂéﬁaéﬁawaétmeé%fﬂaﬁ Rpeegformed
m xi ng dewvitberhavimngtanerotalyngrbbmeeaf3r the other.

25 [0036] (Mixing)

Next, a composition containing the above raw materials is
thoroughly mixed by a mixing device to thereby obtain a mixed
composition. As the mixing device, it is possible to use, for
example, a high-speed mixing device having a rotating blade.

30
[0037] {Kneading)

Next, the mixed composition is kneaded by & kneading device.
As the kneading device, it 1s possible to use, for example, a
kneading extruder such as a single-axis type kneading extruder

35 or a double-axis type kneading extruder, or a roll type kneader
such as a mixing roll and so forth.

[00381 {(Degassing)
Next, the mixed composition thus kneaded {resin
40 composition) is degassed by a degassing device. This degassing
process can be performed by a vacuum pump connected with a discharge
passage of the kneading device. The discharge passage of the
kneading device discharges the resin composition thus kneaded.

45 [0039] (Sheet Making)



[ 0037] (Kneadi ng) Next, thendxedconposition is kneaded by a
kneadi ng device. As the kneading device, it is possible to use, for
exanpl e, a kneadi ng extruder such as a 8ingle-axis type kneadi ng
extruder 35 or a doubl e-axis type kneading extruder, or a roll type
kneader such as a mxing roll and so forth. [0038](Degassi ng)

Next,t he m xed Benposti¢ onet huskareadeid({iresith w0 dearmpesidt iienjroilded into
degassed hyshedegsasspaigpWevinea.dihl sled@@assi ng Progass Ccansheet shaped
per f or mdmaye@lyacm&mmﬂ%%%ew 5&1 %r@&cgﬁéggd%@@%pblb’hels

e o SBYpERea Tl 2E02EA3 0350 805, 0 1 1S KISAH DGR B8 usg fo
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mol di ng dE9MBEsSipgon rigshfl t tha sheeet sidped nhverphads{ieked nikdleowresin
referred asmpsheeioshapedeamtetd atoQd)Ysi s obtai ned. As the nol ding
device, it is possible to use, for 5 exanple, a device having a pair
of roIIer§OBQ51nDId|r¢th¥aJ§pln conposition into the sheet shape by

th between the rollers. [0040] (Coolin
D oRontl ' The ohele ki et PhRet T Ebof Uyt & Gt gy FEBr Ths
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Thi s nakebyidoqdassi bl Bhie measid yt gk gidd lieabb ye gpeir fyorntipud Mertilzap e ofio rm
of the shpelvehapedismted il hebd shdexd nreGass. oAsit he neael bhgcess.

device, ihsit$d0s8hbhe o3 i¥se, 1 £Ols £330PLEe 2 fdeyi ce 12, GAPTL 9u 8dyi e

| Lthe sheet 'shaped mat
o0l poboattbutPurss Sy XA IR B Shessqohaparh wroepied o1

pul veri zed by a pul verizing apparatus 1 to have a specified particle
size 20 dI%@ﬂibution.(H%kYQQ%ﬂﬂﬁkond pul veri zed conposition

(herei nbel ow refexrt edtas ‘spekverdhzge ccanpost 14 ong Ry is1ekirdizeeld. by a
The pul velsﬁzwgl@p@gar abws rheWsl |1 becdeggrébed Latel ri£Q042(cahlet s ze
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conpressi on acturin
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pulverizing apparatus will be described later
[0042)] {Tablet Making)
25 Next, a number of the pulverized composition Q2 are
compression-molded by a compact manufacturing device

(tablet-making device) to obtain a resin composition in the form
of compacts.

30 {0043] As shown in Fig. 7, the resin composition is used for,
for example, covering (sealing) a semiconductor chip (IC chip)
901. &and the resin composition is used as a molding portion 902
constituting an outer packaging of a semiconductor package (IC
package) 900, This makes it possible to protect the semiconductor

35 chip 901 with the molding portion 902. 1In order to cover the
semiconductor chip 901 with the resin composition, the resin
composition is molded by a transfer molding method and so forth,
and then the semiconductor chip 901 is covered with the resin
composition. The semiconductor package 900 shown in Fig. 7 has

40 plural lead frames 903 protruding from the molding portion 902.
Each of the lead frames 903 is electriczlly connected with the
semiconductor chip 901 through a wire 904 constituted of ametallic
material having conductive property, such as gold and so forth.



30[ 0043] As shown in Fig. 7, the resin conposition is used for, for
exanpl e, covering (sealing) a sem conductor chip (1C chip) 901. And
the resin conposition is used as a nol di ng portion 902 constituting
an outer packaging of a sem conductor package (1 C package) 900. This
makes it possible to protect the sem conductor 35 chip 901 with the
mol di ng gé#diddn 902.Thea ordéettvatover ptheeseniveondiuctoritihip 904 the
W th thepnesiericeapasnbbontibheQ? efd N KONPOS] td ON:HeS rmlidedobyo’dition
transfer 1@;0@141%3%*19@ acmé sgorwg&{g andnt hen ot he, sem EQ@d%tJ_%rEE!bH
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900 sgomn I'h $ ura Veaa fr 903 i pr.0 rading fromthé
nol di hg paor ﬁPoﬁ“QG?tlEacﬁob l?%em?"e%ldf?%n%%r@@ %%alé“éfcﬁﬁt@arlllﬂ
connected with the sem conductor chip 901 through a wire 904
constitutied4ofl a netiatkic d@deri@lidrawing conductcn e opropepiy vestiiehng
as gold apdasatherth. 718 [ paki 1ﬂgﬂ3§§aﬂ3%@an %m@%%sinﬁﬁigbez is a
om t1ed aid;iRe pU VL2 mQ& 0s Uﬁm %o0Ry R ned 8% UIE T ESLO.
act.s i s case, e rlzeg

1 1
28%8@&:%% BB PR oy T o RGPS o Bl 8Fﬁ e5 gpe

an inj ectslhéﬁtnﬁhﬂp?\% HRSHOF 4 811 BY rA%E SeHIiingy thEt eReaF . Slvm%]ﬂﬁiéﬁflal
descri pt Rénawnd| kipbelgherenut dyt heo pul ves | gharyr apfpared usthriEHie Q1.
pul veri zing apparatus 1 shown in Fig. 2 is a
[0046] The pulverizing apparatus 1 has a pulverizing
15 mechanism 2 for pulverizing the sheet shaped material Ql and =z
cooling device (cooling mechanism) 3 for cooling the sheet shaped
material Ql {the pulverized compositionQ2) during the sheet shaped
material Q1 being pulverized. Hereinbelow, description will be
given to each component constituting the pulverizing apparatus

20 1.
[0047] The pulverizing mechanism 2 has a pair of reollers 4a,
4b arranged parallel to one another. In the pulverizing apparatus

1, the sheet shaped material Q1 can ke pulverized by pressurizing
25 between the rollers 4a, 4b. In this way, the pulverizing mechanism
2 is configured to pulverize the sheet shaped material Ql between
the rollers 4a, 4b to obtain the pulverized composition of a powder
form. The pulverizingmechanism 2 has adifferent structure from,
for example, a structure of a Mass Colloider (available from Masuko
30 Sangyo Co., Ltd.). 1In the pulverizing mechanism 22, the pulverized
composition Q2 produced by pulverizing the sheet shaped material
01 has a specified particle size distribution in a state that equal
to or more than 20 % of the pulverized composition Q2 of the powder
form has a particle size of less than 0.2 mm, 5C¢ to 80 % of the
35 pulverized composition Q2 has a particle size of 0.2 to 2.4 mm
and egual to or less than 10 & of the pulverized composition Q2
has a particle size of more than 2.4 mm. A thickness of the sheet
shaped material Ql to be pulverized is preferably equal to or less
than 5 mm, and is more preferably in the range of 0.5 to 3 mm.
40  This makes it possible to easily pulverize and easily cool the
sheet shaped material Q1. In this regard, the sheet shaped
material Q1 may be repeatedly pulverized by the pulverizing
apparatus 1 in order to sufficiently pulverize the sheet shaped
material Q1.
45



device for performng a pulverizing nethod of the present 10
invention. Namely, the pulverizing apparatus 1 pul verizes the sheet
shaped material QL by pressuring the shget shaped material Q@ and

si mul t aneously cools the sheet shaped nmaterial Q. [0046] The

pul veri zing apparatus 1 has a pul verizing 15 mechanism 2 for

pul veri zi n§0éhé sheetHshapetk hat erdialc«)s tand tai eeoldinghdevviodéer 4a and
(cooling seehanuse) S:ifoie Gaallidig sbharsheebs shapesh nptierdali @b (oheacn
pul verizedganposhti 0p: Q@) dyring, the §$§@4 shaped, dm8f efd 4, QL pei ng

pul veri zed. Hereinbel ow, description wil be given to each conponent
consti % uti n% t he pul veri zi ng appar at us 201 [ 0047] The pul veri zing
mechan? sml3PAds a pai?s of RPBPI éi's WS 4b2arféngbd phfaFPéfeto onehas a

anot her. FalihérpapVveshaieag aApparlatushe, rohéeshéethshaped mmperitabnil
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this way, BB@lQHbV@rl' Zbﬂﬂ@%ﬁ@@ﬂé§ma%/e'xsfl.ﬁ%fo'vg‘élre%doﬂ @ nRUb YL} 5er&[aeery
sheet sha ed gat ef, Q@E%@JP H’ue rollers 4a, 4b to obtain the

pul ver % conposi !fl on of a powder form The pul verizing nechani sm 2
has a“different structure from for exanple, a structure of a Mss

Col | oi der [PAv&I | abl e B¢ ohivaslURDT BOPn Sarfgybe Gere ppdtion|4l whepectively
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ran o easily pulverize
andggzads?l I gh%o%€m§%gr%ﬂ % %& er | eﬁoﬁé 4I%n this regard, the

sheet shaped materi al Q may be repeatedly pul verized by the
pul veri zi h§Pappar at ud Forg tdtdentt Basefipti ehtthe pargerprel ehel lshsenot
shaped mapertatulhrly 91 {00484 Heo eanbekowfisi neecstrlict UEesmpPies hef the
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5[ 0049] As shown in Figs. 2 and 3, the roller 4a has a cylindrical

shape. Nangl the roller 4a has a core portion 41 having a hol |l ow

structurel %5%2 hn out &hepeeﬁﬁﬁewye(w@eﬁs@?Q‘ﬁfféerdapnpew .camemmrlahary
an out er fhyerf 42e mog\e dedt opn tdlecvatpt PperaEphershifiltbe dnvd Icdiemeter
portion 4dordlc}H080RBat#te endrpodt i ormsheof otibercargepori2 oRa4l an outer
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(inserted
[0053] The outer layer 42 is constituted of & ceramic
material. The ceramic material is not particularly limited to a
35 specific material. Examples of the ceramic material include an
oxide ceramic such as an alumina, a silica, a titania, a zirconia,
a yttria or a calcium phosphate, a nitride ceramic such as a silicon
nitride, an aluminum nitride, a titanium nitride or a boron
nitride, a carbide ceramic such as a tungsten carbide or the like,
40 and a composite ceramic containing a combination of two or more
of the above ceramic materials. Among the above ceramic
materials, it is preferable to use a ceramic material containing
the oxide ceranic.



15 into a shaft bearing 43). Since one of the end portions of the
core portion 41 is connected with a notor (not shown), it is possible
to rotate the roller 4a. In this regardy one of end portions of the
roller 4b may be connected with another notor and the nunber of
rotation of the roller 4a may be set different from 20 the nunber of
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35 components, in particular the screen, are drastically worn away
by materials to be pulverized. Therefore, in the pulverizing
apparatus described in the patent document 1, it is necessary to
remove pulverized magnetic material from the pulverized
composition by an iron-removal device in order to prevent metallic

40 foreign substances form being mixed into the pulverized
compcosition. In contrast, in the pulverizing apparatus 1 of the
present invention, it i1s unnecessary to use a screen which is
indispensable component for an impacif type pulverizing apparatus
such as the pulverizing apparatus described in the patent document

45 1. As a result, it is possible to reliably prevent the metallic



[ 0055] A pul verizing apparatus described in the patent 25 docunment 1
(JP 11-189705A) has a container in which a kneaded conposition is

i ntroduced, a rotating blade for pulveriizing the kneaded conposition
to produce a pul verized conposition, which is rotatably supported in
the container and a screen for adjusting a particle size of the

pul veri zedocohpositdumncHreprcodtasdam thhe B0ramtagiongrbtade famd bhéng
screen araigeasihtut eleobpulfori exanplpodi tiagneid.c material such as a
maritensitic-based special use stainless (SUS). Because of structures
of these ents is. difficult consltuethe onen
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' angef 1500, 10. 4 QOQzTQaﬁeyegeeo'gngo tenrehgaghx Prgxg% L0
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at a si deP%%V?W?%FP@POEataﬁH shye @F“atlhjéﬂrgoﬁ@ﬁ thls owfrshpeképheral
pul veri zetsitconposidl onf 1Gh«radhler et o and remai ns on the outer
peri pheral surface 421 of the outer |ayer 42, the scraper 44a can

r endvs thfo@yéyerl zed, LQRQSI &h091§22 4 husg, & e%whagdé(rpgétﬁ%a%ufa%ust

peri phera rl];ac ZéLnfg t%e out er c y,contacting w 5
out er peri {ﬁera SUF e 921 of thé%o %{%r 'Pa 8 Y@“@ mF m?OSlWﬁ%n 2
the pul vel$5et fd“a@&?beeuteﬁaﬁlqﬁibdﬁle*rféé 86 had FRRRFRE Bh Kb 20apEPnd

peri pher afcsu¥iaceegpanipin t hefobl teplaby the soiupeizddbcemmosenbye Q2
t he pul vetslzedt comosd tnone Galt Mls e roreg faiamrizhe out er
peri moeral surface 421 of the roller 4b. 25[0058] As shown in Fig. 2,

the cool i pg,deyice 3 Thnlaes?f fsltr é&ofﬁ&é JBehanis Zﬁ? iosrur%acp%} ‘uﬂg;tt r(‘Eot

| t |
ool ant - RS & o CORE 4o ﬁéer@eﬂ AiEnks 150 (B BoReions 13 of

pul veri zetP  SifFSs PRIrdA °t8 ¢ Shebttivhawdd et dei afb gl )Th/ﬁ tSMPPdal uaitt may
R2. 30 [ Co59aret fiutstd codl ifrg recirgliessmab thas dosuppbyiupgi thénobolant
showsp f ol supptyhmget heg comanto RlcombOchohd ovhPorihrNgi dl 3t B¢ Lbelow
core portions; &l of1 3 ke k8Ll 6Se4Bor dPondNEr SUPRINE Y1h TY 44, 4b, and
a pump for delivering the coolant R1. This makes it possible to
deliver the coolant Rl from a left side to a right side of the
rollers 4a, 4b. In other words, it is possible to deliver the
40 coolant R along with a longitudinal direction of the rollers 4a,

4h (see Fig. 3).

[0060] As described above, the core portion 41 of the roller
4a is constituted of the metallic material and the outer layer
45 42 of the roller 4a is constituted of the ceramic material. This



be constituted of, for exanple, a tank for storing the coolant 35 R1,
a connecting tube for connecting the tank with the holl ow portions
413 of the core portions 41 of the rolkers 4a, 4b, and a punp for
delivering the coolant RI. This nakes it possible to deliver the
coolant RL froma left side to a right side of the rollers 4a, 4b. In
ot her womascesi ttigoposisibliot ahadebirver 1dee A0 L dol ahtoRY ad ong it liha
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from adherln%}to and remai ning on the outer layer 42 of the roller
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30 As a result, it 1s possible to prevent the rollers 4a, 4b from
getting broken and to easily keep the clearance within the above
range.

[0062] The first cooling mechanism 5 has a first facilitating
3% member 5la inserted into the hollow portion 413 of the roller 4a

and a second facilitating member 51b inserted into the hollow

porticen 413 of the roller 4b., Since structures of the first

facilitating member 5la and the second facilitating member 51b

are substantially identical to each cother, the first facilitating
40 member 5la will be representatively described.

[0063] As shown in Fig. 3, the first facilitating member 5la

has a main body 52 having a columnar shape and an outer surface,

and a projecting portion 53 outwardly projecting from the outer
45 surface of the main body 52.



[ 0062] The first cooling nechanismb5 has a first facilitating 35

menber Sla inserted into the hollow portion 413 of the roller 4a and

a second facilitating nmenber 51b inserted into the hollow portion 413
of the roller 4b. Since structures of the first facilitating nmenber
5l1a and the second facilitating nenber 51b are substantially

identical to each other, the first facilitating 40 nenber Sla wll be
represent avigelly descridethaih0063]As sghowds | BnFi Ohf Bow t Beskubst 54 for
fag' litat 'iﬂgrﬁﬁﬁfgﬁﬁg&%% coob@i?%ﬁégﬁitrb Qﬁgﬁfi&%oagﬁéd%}gicﬁl gg%%@@i{e shape,
and an outer tf.ac n pr Oj | . .

proj ec inégfr%ﬁ%%ﬁe%gu?%gmggs%Ff%c%Eo fﬁhefﬁﬁiﬁcﬁb&§tg%? m%én body 52,
[ 0064] The 2R A7 Ut 152" RASSAASI Af | 1 FHSSAGE 952 9 bRE| ¢ bifticiBigPRA&InG
cool ant Rinj fift® bhelhol Pow: portdbh A 3Fhof ndd qwldaer whd chwhiscliorgied at
forned at aarig@ft eed quaritdnoaf athet hei mbiod ybidy %2,thSc ARt eaihm DLdF bawsage
passage 554f ghddise haring: Hthe sceel ant 1Rl passt NGyt &y tdhe hohh@Wgh hoie

ti 4 t Lh r » mvh rmed at a right end portion
o the mala”Body 2 BOE o T o B

of the, main y 52. assage 54 and the outfl ow
passage 55 are constituted of a through hole passing through the main
body 52. 180pBb65] ThelhhfREhOPaR3BTE S24HESS & Bl wiraal ity osfarpartifnesd]
541 provi dedvbaedncouter cstefaserdbcthefmahn hedy 52dyThe.i nfhewinflow

passage 54aksaf8 SXORBUIMN eamhagi%tbnghgﬂmth@mdmrdd Qﬁrﬂlgntﬂrpkég?ough
ool ant Re Aot he R ooy cilon 13 ot he: o Fer Aa e duan Epalee
i nfl oi\;vg pgéE%%&%f“% Jé)?ilsngcﬁfr gg%rhrcceig%c%g?réé%ﬁ of the i ﬁ?%??fng%f;hro?gh
apert ur estBAL @ UPRaARGEE St edbals PFedevare Fith @Rt ereRLPERL LY
directionoéf therbourey sut¥acerof atmmnmdc lbddy 522120 ik0666EThe in 2
out f| ow passager&Sbeivasan il tereadiidy odf tapeette essbbiacdher attef hawn body
passage 55z1is in conmunicating with the hollow portion 413 through
each of the pIura:ity of ?pertuLeshSFﬁ. Thgs makes iZIEOSEibIehtoh
di schar ge ool ant_ Rl fr t he hol | ow ortian  thraou t he
Cut 1 on oL g e T B e Oy o6 S eyt Ade PG F bares
551 are affangddfatuéddal Paterval®® iiF EReCePRenhEer bR i tidithechpbdhow
of the outertsurfiddetofotbb gwmin olfotdlye 52, u130[iI006 3 Tiee priofectsisdn  This
portion 53aké&s piovpdedibes weendt B€harge the coolant R1 from the hollow
20 portion 413 through the outflow passage 55. It is preferred that
the plurality of apertures 551 are arranged at equal intervals
in the circumferential direction of the outer surface of the main
body 52.

30 [0067] The projection portion 53 is provided between the
apertures 541 of the inflow passage 54 and the apertures 551 of
the outflow passage 55. The projection portion 53 is formed in
a spiral form around an axis of the main body 52.

35 i0068] The facilitating member 5la is ¢onnected with a motor
(not shown) at either a left end portion side ox a right end portion
side of the facilitating member 5la. Thus, when the motor drives,
whole of the roller 4a including the facilitating member 5la can
rotate around an axis of the roller 4a. Due to this rotation, the

40 coolant R1 is pushed tc a right side without retention by the
projection portion 53 having the spiral form. Therefore, the
coolant Rl can rapidly and reliably pass through an inside of the
hollow portion 413 of the roller 4a (see Fig. 3). This makes it
possible to efficiently provide a cooling effect. In this manner,

45 in order to prevent an imbalance of cooling, the facilitating



apertures 541 of the inflow passage 54 and the apertures 551 of the
outfl ow passage 55. The projection portion 53 is fornmed in a spiral
formaround an axis of the main body 52 35[0068] The facilitating
menber 5l1a is connected with a notor (not shown) at either a left end
portion side or a right end portion side of the facilitating nenber
5la. Thusgmphen>thespbtotldrivesynivhmirel ofddherary |tdre 4@oiipekudingith
the faci ki hadtagl nerhesshia .canhiotid e aricupdsanbaxi So fmderer ebbeting

4a. Due %@f&@aénwt atAé)na 1de, 40, cloaollasntpo@% Ib%eptf%f}eqhteoc@oﬁhght r§l €8
wi t hout %tfentleog pr Lect Pn p rt an %3 qla g the spiral
form _Théréfore” tlﬁé %%%?a%t rapi WY i 185 abl y pass t hr ough

an insi de of the hol | ow portion 413 of the roIIer 4a (see Fig. 3).

Thi s maké806f1possi bt eotne téfrrievicam t §r provifden @ fecollihgtehfarmbgmsla
thi s mannernodbdutionderr ity lpmevedttan isphalidgncenatecool i NnExarpaes of
facili tatth@gcor;élt EEer nalarspi L aldy vdrdy pi §.0f ey sdek bvgl S48 s such

cool ant g% EA Epa§??¥g£ aé%é&l pil?és&ge %TJH a%%ﬂlout%o%g le{nhgerlals

[ nprg@:e coo ng i resu I.S pOSSi
cool ant RE¢ ffi P *YI?IH'/ njé‘?r?ejr% ?%‘f)l%‘?yforatﬁ%orb the heat. 5 [0069] A
constituent material of the facilitating nenber 51a is not

particul &ebyoli m t ed? ttenpespacidfd © fmaber -abl akxakplies noft pheticularly
constituenhigetierd al %pie@(i'flid;ev&{@ﬁialeﬁJﬁTﬁ.tsaHrie@eﬂEb@Eii 8dy$a U oS 18wer

stai nl esgpgheel-and, 59 Jord '}: ANd- A QE&S heSLOn Bt SFi ad S JQ guchgs,

d |
8 Polyam e r cal Nl m%amP%r#%ﬁ%cL et %ﬁ%?%ﬁ%%%@% G

equa| tol@}nefibg\é?iy prioxr Lo passing between the roliers 4a, 4b 1s,” for
example, sgual to or lower than 10°C, by setting the temperature
of the coolant Rl to fall within the above range, it is possible
to cool and pulverize the sheet shaped material Q1 apprepriately.
20 As a result, it is possible to produce the pulverized composition
Q2 maintainedin a cooling state without the pulverized composition
Q2 adhering to the outer peripheral surface 421 of the rollers
43, 4b. This makes it possible to reliably prevent the pulverized
composition Q2 from remaining on the outer layer 42 of the roller
29 4a (the same applies toc the roller 4b).

[0071] The coolant R1 is not particularly limited to a
specificmaterial. Examples of the coolant R1 include water, oil,
inorganic brine and ocrganic brine. As shown in Fig. 2, the second

30  cooling mechanism 6 has a chamber 61 and a supply unit (not shown)
for supplying the cocel air RZ intce the chamber 61.

[0072] The chamber 61 can contain the sheet shaped material
Q1 and the pulverized composition Q2 as well as the rollers 41,

35 4pb. The chamber 61 has z main body 62, an introducing port 63
provided on an upper portion of the main body 62 and a discharging
port 64 provided on a lower portion of the main body &2.

{0073} The main body 62 is a box shaped portion having an
40 sufficient size for containing the rollers 4a, 4b in the main body
62. The main body 62 has a side wall 621 and two supplying port
622a, 622b for supplying the cool air R2, which are provided at
the side wall 621 of the main body 62. The chamber 61 is filled
with the cool air R2 supplied through the supplying port 622a,
45 622b. This makes it possible to maintain an inside of the chamber



than 15C, and nore preferably in the range of -5 to 5C. In a 15 case
in which a tenperature of the sheet shaped material QL i mredi ately
prior to passing between the rollers 4a5 4b is, for exanple, equal to
or lower than 10C, by setting the tenperature of the coolant Rl to
fall within the above range, it is possible to cool and pulverize the
sheet shapédimaterdbingstappropPiattel §.c2® iAstd omesfildooliing £ the cool
possi bl e torm2o8ueecbhengul v ekt zeM 1GORPRS) Lok fBs fBbNé aionskd Rediably

cool i ng sgegeemt&w tl@%rﬁlile\fieﬁbﬁﬁgsf_:gmsdzt lf%mQ;dﬁQbfﬁg% tQel Beter
out er pergghgr? % ace 421, Iers 4a, 4b. This fakes it
ia

possi bl e reven J?ehe pu&f ver| zed corrp05|t| on Q2 from

remai nt ng on the outer | ayer 42 of the roller 254a (the sanme applies
to the rollPErd4b). [OUFE SRy lodoldantrRi $42Hoto 234 reuhardygdd ma ed to
to a specbbpesiaterd akchBExanpt eshafugtheheond B r R al, nebude a\l\ﬁbEIizontal

oi |, inorganketbsh rkeelag;%dzrcg@ruxc tBr LRE. r 51 Shown, i ppFi g‘I‘he;matlhlebod
second 30m§ %dz{@qéEeHQéQ'asg‘ rgﬁﬁt%&p%@§ o tﬁl% %5%}2 s_l_ 995
shown), %2 upp gﬁ he cool S %;]s 052a
chanbet % 4hé gﬁ@ef‘%ﬁ’é?)%‘ae%t%#l H1® §uPxly ‘e PO

pul veri ze@lz%]@rrpb*él 1§ Or0 T Vi 1T st dlhe el Iddre cAly B3ombthghgool air
chanber 61lchad w@imii rRbddpr62heanupntyoduch gt PoFizH63 quaavitdedhenshset
upper porhope &fnatthe imai g1 bﬁﬁb’oﬁﬂea%ﬁﬁle&%haﬁgtflzgc@@rztl @ﬂ tmeoyb@@grs
on a |0WeliaPOJﬁ' oglgfcetbﬁerg@f&tbgﬂggéa mitOQMJ@gi !L eBely

b h
ror1 ore g Sgh pEhn e dd i (e 'C'd‘?néﬁs'%%&y"éﬁcﬁ iaB's B 22

621 and t@b éﬁpb’PyFﬂ@th‘éFtWB??ath%ZQBO?LoF‘lEUB%I 9Pﬁbn9héh€oéheaﬁsmped
whi ch ar enptovide@lae1he psilde riakl . 6 2Mandl  héheabunl wodyz BPcoffhesition
chanmber 642iiss foirlddedew thrihe cloolshaidt BRagdpphbéedridr qughetihg cooled.

suppl yi nngQ@rbu@'?tg@:lzéé 62 os-[ml%nm%ﬁestlﬁﬁs pegsh ke o ﬁ@ém@dga aBrom
I nSI Ofa&}t{? fﬂ% <08 ndl‘r}e % SQOJFthm?T% elayp‘if 4(} %ISI %Hbl ers
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ot her t hroughs £hei d:0d Lebsi43, cAbsddba henkzepl aloriiy@GH iy of the outer
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[0075] The arrangement and the number of the supplying ports
622a, 62Z2b are not particularly limited to the above arrangement
30 and number. The arrangement of the supplying ports 622a, 622b may
be any arrangements being capable of supplying the cool air R2
into the chamber 61. For example, the arrangement may be an
arrangement being capable of blowing the cool air (cool wind) R2
toonly the sheet shapedmaterial Ql or an arrangement being capable
35 of only supplying the cool air R2 into the chamber 61 without
blowing the cool air R2 to a specific portion. Any arrangements
of the supplying ports 622a, 622b described above can improve an
effect for producing the pulverized composition Q2 maintained in
the cooling state without the pulverized composition Q2 adhering
40 to the outer peripheral surfaces 421 of the rollers 4a, 4b.

[0076] The introducing port 63 is a portion for introducing
the sheet shaped material Ql. The intreducing port 63 has a
cylindrical shape.

45



10 622b. Due to an above arrangenent of the supplying ports 622a,
622b, it is possible to rapidly and directly blow the cool air (cool
wind) R2 fromthe supplying ports 622ajs 622b to the sheet shaped
material Q@ and outer peripheral surface 421 of the rollers 4a, 4b.
Since the sheet shaped material Q is cooled by directly 15 bl ow ng

t he cool [&i0770cool wirhe)diRxhadw rsheetrtshéped anptetiah {Qr iddsicharging
contact whth phhee¢eeledaicompdsduibAggbhe sheetiisbhapedingt gotkal 6@ has a
bei ng pulvaringedcaNaggkye EQ%HH' Yﬁ’ék@é‘@cfr%m&o%é &N s I's produced
during thé sheet shaped material Q@ being cool ed. The pul verized
conpogsi tion (32 t hus cool ed |sfprevent ed from 20 adhering to and

remai ni nd %9t he out &F TRF &L IATUGREERE FOPYRIS 449 46, EIf tH@MPqhEL
out er perllsphéPaFtSD‘Ff%.@e Mp1cofrbihéngol 4 errd Walidly nay belate members
si mul t aneppsbyreaaked. byrdiirseptbyebt ettt bectoot waie p{eoelnamind)s is

R2. This Rk dl LyiRBSSI khe rha1camRensatayl aacbhedif bei gt ¢ael kARG rmal
caused by.a. ther g@l mS‘BQ?ESE'an%%dgédt@ﬁe%‘tx?r 25 layer 42 ( ceramc

mat eﬁ al ) being Fower an a thermal con uct|V|ty of the core
portion 41 (7rr9t allic material). [0075] The arrangenent and the nunber
of the suffl’yiing port2e622#, 26220 drid ifot thartilcubaery tharedaaterineé

above ardngenebt 30 lardimenbernd Theeampudngerieertl oforduves isugpl yhgthus
ports 622a,ve22hemByochea &Yy idh aRgeRit Sdbei iy p@&@abhe iafe SURRhYIFBENg
the cool pgir. B2okni. ERenGDAMer 8hysFor: eXaOPlecH B 3! @@%r@fﬂl q@x
be arf5 arraqgerrept e| .ng_capa abl e o W gg CI} air
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Wi t hout BReW aYy & keresok miteR2 1o aarspeécimdeepior) iaod. s@nforth. Since
arr angemant seof t the: ssuppk ¥k bgs pof tcheb622a¢ r 6220 daser cbedt aboved canthe

i nprove @anﬁﬁks@nltOﬁa@égﬂygi ngydhe; put vedizfd IR ek rQalls are
mai npai ne hﬂc'éﬁ go%ll%g_l %ata%&MéHL%Uttﬁ € P &ﬁ( ized 89{??85&558%%
adheri ng § uter peri. gheré% Lihef f Jﬁ

4b. [0078]u ﬁ&”ﬁﬁ??o&ﬁéﬁpﬁjlﬁé i SRR PRt Tont % F%W%%lh‘é%%

sheet sh&pédSAAFLEPF Al PLPPEThES 3 itTodECINTg 2poF be 63° hakn @ Wﬁmﬁ@él of

shape. 18e[ 66RATFThdudischpagkage p2?®. 64 is a portion for discharging
t he pul veri zed conposition . The discharging port 64 has a

cylipgri Q@bs%'ﬂape asTﬂ@%dagfip%%ngopogﬁp&g,m& tnal Q048] gprtyt@ may be

confi gurat| Qn t.he c const tute
conbi ni ncOn ElrlgWQ Or} Parf‘% rjrflgrrrberes lgerrlél r| a t g preferrea

t hat eac OBPeFﬁénBI%’t ﬁ%ﬁﬁ@r@%@@&v@%@%ﬁ‘ﬁl%}lttlli‘&h‘h‘Fr‘i’%‘é%ﬂf&i PARGLS
mat eri al ®6eahas2€he thermal insulating material enbedded therein. 10
[0079] There is a possibility that the sheet shaped material Q to be

pul vesi zedoand the pulgldzed GQTBESEEE LR Lihugo pU VRS 28GRt act v
Wi th thelam&gg%r&g @)%fcﬁff‘i% %*ﬂﬁed'éfmrsggwfg%kllg“ §¥aih@o chanher

61. Th
i 1 odueE R Jot L /630 FHE S Rt oL POTE P EmAY et @ Hafbor® SETELEY

pref er abPy €6hEPPL LR e ReT i B "AGIFRE bl $1 k2 et A MAF S8ich 2a%P oF thraird ue,
mat eri al pud regne iwatEélivakqaal tso ofrotbher Siteoe 48t | eastnditrepeeferably
surfatesiaf thberknper owall $scar@consyi kutedngf thhe taapaebalikkCand the
mat eri al huﬁygﬁtwo%r%m{gosl c?slfirt }3@ EB”§£1M1§hﬁﬁ €he above ranges, 1t
is possible to cool the sheet shaped material Q or the pulverized
composition QZ under a condition below dew point. As a result,
it is possible to prevent dew from being formed on the sheet shaped
40 material Q1 or the pulverized compositicn Q2.

[0082] The ceoeol air RZ is not particularly limited to =z

specificmaterial. Examples of the cool air R2 include air, carbon

dioxide and inert gas such as nitrogen. In order to ensure safety,
45 it is preferable to use the air among the above materials.



20 produced by friction and then the fragnment is mxed into the

pul veri zed conposition @, the pulverized conposition @ has
satisfactory properties for using as the& nol ding portion 902 of the
sem conduct or package 900. 25[0080] The supply unit for supplying the
cool air R2 may be constituted of a punp for delivering the cool air
R2 and a connecting tube for connecting the punp with the introducing
ports 622ap0622b. 30[008I]:Al teeimeriatasre of the cool air R2 is not

particularly limiged tig 8 &pesi fsléct\@nuemeaughb@lﬁgej %re%%a @HH@J:lﬁnQnt
or | ower ggag%gjg Og@%;}p@ | preferably in the range of - .

humdlg S not partlcularlyIlmtedtoaspe0|f|c
val ue,” but is preferably equal to or | ower than 40% and nore

pr ef er abl ifogg‘l?n t he HrRjerofl vt 830% PByoseft hépet Béveenpertdupecond
and t he hembdi{yeonf dthehegolesaint R2véwnt fah viwiht hé fe tdrec @lhovei ¢ argesThe
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i s not paﬁ‘iﬂcm%rﬂ"ﬂlf ?%%Jébgtf‘t?féwd $pedi fite ﬁ&tm@r F“&[tteEﬁaﬁﬁPE*ée@f from
t he cool ahe ®simghiude:.ai Thecanboar de by dep@awk iverandgasespohvasizing
ni trogen. méthod deccdtodengute Siaé etycoddi tnbSdpieferabt eche useethe the

air am)ngpﬁb@e@-pgi/@g %%&a%h% an&‘lh[e0191§§‘17<§_?£9109 H%%Q)‘éi' ggg&fdln% to the
Fi g. ﬁ IS, LL0 %nbs%%géi ycvcg a %%%@9 enbog ebepa %rl%lng

present i AVERE | on Fern eI ow descriptron Wil

the second&hbotifent of the present invention with reference to Fig.
4. The second enbodi nent of the pulverizing apparatus and the

pul veri zi hgo®®l hod wilHe beullesciiteg hycphatsmng 2enphtesis on the. 4 is
poi nts 10c6thff@iiag o oo ddeudid st @ﬂ?@gti@@ta etnthe P veldLicNGetween
appargl us, a0 § hecjpuil yer 1 21 g, Jetfied, i LhobRe gang gﬁ&&g&ﬁvegﬂ Ligd pe

fromthe descr|1§)t|t ulver|2|n par% us an ri zing
met hod actordi ng°to't Hou Vecrolndl ‘the sane as the

pul veri zi ng apparatus and the pulver|2|ng nmet hod according to the 15
first enbod@heht, exddpt nohé est dactivr ecoff igheegultvebzirgahitehahi saing
[ 0085] Thengid dveir z Bg reechani sex@énsdhownainedithe 4x4iSs the@@nfti, guned is
to bezﬁcapaabfh@rpéo@@ysaIf@:@i&ﬁn@aerlechtslﬂ%% Ribetmgen 4Qaxeg . of)thery
rollers 4@01‘1 Jpasé_brteﬂepbr lciv&r ql%scrl pt Is%rlc\éﬁedl stc))eas not te be moved in

a direction perpendicular to the axis of the roller 4b.

[0087] The pulverizing mechanism 2A has a coil spring

30 {(biasing portion) 47 for biasing the roller 4a toward the roller
4b and an arm (restricting portion) 48 for restricting the roller
4a not to move to the roller 4b over a limit of movement.

[0088] One end portion 471 of the coil spring 47 contacts with
35 a housing 49 containing the shaft bearing 43 rotatabkly supporting

the roller 4a. Further, another end portion 472 of the coil spring

47 contacts with a fixing member 482 provided on the arm 48. As

a result, the coil spring 47 is in compression. This makes it

possible to push the roller 4a to the roller 4b and pressurize
40 the sheet shaped material Ql between the rollers 4a, 4b.

[0085] The arm 48 is supported by the side wall 621 of the
chamber 61 in a state that the arm 48 can be moved in a longitudinal
direction of the arm 48. The arm 48 has one end portion 481 bent
45 inte an L shape and contacting with one side of the housing 47



given to the pul verizing nechani sm 2A. [0086] The roller 4a is
configured to be capable of being noved in a direction perpendicul ar
to the axis thereof, that is 25 a horizontal direction (a left-right
directionin Fig. 4). In contrast, the roller 4b is restricted so as
not to be noved in a direction perpendicular to the axis of the
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menber 4 earance adj usting device constitute of the arm 4

and the EH&RBer 61 may be prow ded at one of the rollers 4a, 4b and a
pressure adjusting device constituted of the housing 49, the coil
spring 4708841t he fi Xinge méhberud82 rimy nhe mpranvinded ad? almdt heheofabbe
rollers 4aruédhurkQr iexanpl eposkhplel ear ancrusd adjpastiiirgedevife 685 the
pr OVBgeg pallviehe z%%l'&cﬁx{po%ait@f&% é%%y%@@@élff«zﬂ% e%ls{me&eyhggea %naterlal
provi de i.S case n_o 0_pr

t he roII Zgg éb¢ %&Frw%q %ﬁgggﬁgﬁcgh é£g shee@ %1éﬂxi%g%erlal
provi ded flr dth F?Bw‘/i"ﬁélizﬁd t9ePF?€‘éFedFIP%cEE‘Po =T gc“”%:’C’a‘—'fjttelron Qz.
adjusting the clearance, the one end portion 481 20 of the arm 48 has
a U shapdpoaliever sethd) shaperodziagreethagusar 2shape. bp0080fSyneedt he
pul vegi zijagedRchanisah2AaRas e tdret AP 1SttURT W@y thén 1591 iRRESEE @eh@er
adj ust ad@@%%hﬁge Sbé%wggntpﬁezéxgyli@réﬁgdmﬁﬂﬂgg§“%%?g?ﬁ%ﬁgﬁrdlng Lo

pul veri zi e mat er

pressure \/\,%eﬁle ﬁgtgﬁeé?mgﬁﬁﬁgﬂrﬁa?é e\ aoias 1_quP{/erl zed to produce

t he pul veri zed conposition .
[c0g2] <Third embodiment>

35 Fig. 5 is a plane view (cross sectition view) exaggeratingly

showing rellers of a pulverizing apparatus according to a third
embodiment of the present invention. In Figs. 5 aand 6, a
longitudinal direction o¢f the rolier is shortened and a radial
direction of the roller is extended for easily understanding.

40 Therefore, a ratio of the longitudinal direction and the radial
direction of the roller is different from an actual ratio.

[0093] Hereinbelow, description will be given to the third
embodiment of the present invention with reference to Fig. 5. The
45 third embodiment of the pulverizing apparatus and the pulverizing



[ 0091] The pul veri zing nechani sm 2A nay be configured to 30 detect the
tenperature of the coolant Rl andthenadjust the center distance P

bet ween the axes of the rollers 4a, 4b mccording to the detected
tenperature of the coolant R . [0092] <Third enbodi nent> 35Fig. 5 is a
pl ane view (cross section view) exaggeratingly showing rollers of a
pul veri zi ngthpparatlds aecdedingbed &yt hpYacenbodnpeasisef crhetlpr epentits
inventiondikneFigg. toandcifs &@ilongidnudi fiad diebeahi empelditRetsolderthe

i's shorteagévéggz@nga%aé & rection af pE@@eE?E_}Lﬁ% e[%u@eﬁ ended, fQL sane
easily unde;zgt andi Lng te$ )::rrom %ore aratio of ongi t udi nal
di rectjon an “the’Ta B PRt Bt He roller is different from an

actual“ratio. [0093] Herei nbel ow, description will be given to the
third (008Abodi mrenthofoutiNerprésentpy averits emdnt b mefermircad pethod
Fig. S. Thecdbdihyrub empoth tedtertfodife npub yerizd sgmapparaidisuandribeng

pul veri zi QE patfcAet had wid Qsemésgzirb@dm@yheaacalc@grenmeasaos O therst
§

pornt s diLhephageltom e, { sl 4 0% 3900 S0 IeRhe 8Lkl zing
pul verjizin ara Us an he pul veri zi'ng et hod,” Wi th t
mat t e1{ ’FHQFPE 1?Fom description. 5 [0094] The pul veri zi ng appar at us

and the pulverizing nethod according to the third enbodi nrent are the
sane as theopal veri zing appavatrisiangdnthbapibme?k zsngenretrhad g. 5, each
accor di ngotothderdirsts emhodionBat, a8X6€psr thieafOIdM Ofarihe o gblr@r §nofis

the pulveehzhbg ok AEChAN Sy Lglo%fl | @h@oq%uvreaaéhgge &mﬂmﬁr‘r_ﬁ Breion

shown as _an t

changléng gor{ll %naRSOPBFﬁea%ﬁe fie 8 Bgif’gyg °43. w;rﬁg %E?ehoaﬁé gépal
changi ng pbFefohca5° A5 h&sTaALBE er Vel ahit eFhehangPRgIaPBRESH EhapRENT
| ongi t udi paFtdpnet? ilods ofhe b gn Yeer N\l y tihereasengdifap®et er center
changi ng pertiom 448 h@shthe ldicaneses rgeadual f yhé R@aeasd gund fOMpdrtions

center porth@npde3;&hsihers alt erd omand . each of the snall di ameter
portigns (end portions) 412 of the roller. 20

[0096] In the pulverizing mechanism 2b having the above
structure, the sheet shaped material Q1 is gathered to the center
portions 423 of the rollers 4a, 4b and then pulverized. This makes
it possible to prevent the sheet shaped material Q1 from extending

25  over the rollers 4a, 4b. As a result, it is possible to reliably
pulverize the sheet shaped materizl (1.

[0027] <Fourth embodiment>
Fig. 6 is a plane view (cross section view) showing rollers
30 of a pulverizing apparatus according toc a fourth embodiment of
the present inventicn.

[00%98] Hereinbelow, description will be given to the fourth
embodiment of the present invention with reference to Fig. 6. The
35 fourth embodiment of the pulverizing apparatus and the pulverizing
method will be described by placing emphasis on the points
differing from the first, the second and the third embodiments
of the pulverizing apparatus and the pulverizing method, with the
same matters omitted from description.
40
[0099] The pulverizing apparatus and the pulverizing method
according to the fourth embodiment are the same as the pulverizing
apparatus and the pulverizing method according to the first
embodiment, except the forms of the rollers of the pulverizing
45 mechanism.



[0096] I n the pul verizing nmechani sm 2b havi ng the above structure, the
sheet shaped material Q is gathered to the center portions 423 of
the rollers 4a, 4b and then pul verizedzs This makes it possible to
prevent the sheet shaped material Q from extendi ng 25over the
rollers 4a, 4b. As a result, it is possible to reliably pulverize the
sheet shaped material Q. [0097] <Fourth enbodi nent > Fig. 6
is a planeigbew (cross $aiiwitidieN) rehawhign ot efsw800fFiay. 6, each
pul veri Z'o'%gtﬁgpf_‘&?ié’?s a&&%@i @ ! na OLQHH& er@mngqfngt gs%rra 188k
|nvent|o% %0% ILHg‘reln %! %% 8&1 ! aLy éh C qurt n
enbodj ment “8F “tHe (Hredent” | ﬁ%ﬁt n Wi th ?%?%Pér?@& £5 9.7 TRE"38
fourth efSolifenrt: @PtﬁﬁedBGW@éFFzFﬁéngbﬁaréﬂ&§gaﬁétPhéhﬁuﬁﬁéﬁﬁfPﬁ@nal
nmet hod wdlirebéidaseori tég bylpleaci njasrphasktseonuthe goenesedi Fhenongy
from thepbirtsbn {bereeorddandethe ghiduhianbadcreatsngf fidie the center

pul veri ZbBQt@BH@fﬁ ys t%dréﬁeeﬂoewgga@aw SELRRGn Wit §: Lhet SARBrtions
matters ggk grgﬂggﬁgeﬁgglg%lgﬁé %QpQQ]The pul veri zi ng appar at us

and Q I'zi'n t hod accordlng 0 the fourth enbodi nent are the
sane*as the pulver|2|ng apparatus and the pulverizing nethod

accordi ng0l8ldhe firke ehbodiudwstlizéreepecthiiaifsgr i ofating r oh¢ eprbovE
the pul verirpcngrdd avpechanismagadt st0il]shrea phdved naicrgimechiabesmmas

shown i ntﬁbgncﬁua&.aﬁh tafe {81 hOL| &/Sthd cohlt RS0 AP Oulern Lhauetkekases
changi ng . e%kleoaéﬁ@ 8%”?9019%1%9%&%@{ @9’@1%42423“% Yl e %”@EGES

Bt D RaE i P B s Pra R T OF B oy BUABF 1 2

changlngtbﬁrFbﬁﬁt4%h?ﬁﬁﬁtWﬁ$Qﬁ%%%eQéruéﬁaauﬁ P yE AT R ARG 1o Phethe
center ppresent428vefitibe tollhere tovarahdsachpaoft iidie snwlel ddisamebekion
portionsthenda pestt DS Ak afisthebnhebiberof the pulverized composition
Q2 produced by pulverizing the sheet material Q1 using the first
20 embodiment of the present invention. In a case of adjusting the
particle size distribution of the pulverized composition Q2, for
example, a case inwhich it is desirable to incresase fine pulverized
composition and decrease coarse pulverized composition, the
pulverizing mechanism 2c is useful (effective).
25
[0102] While the descriptions are given to the pulverizing
apparatus and the pulverizing method according to the present
invention shown in the drawings, the present invention is not
limited thereto. Each component constituting the pulverizing
30 apparatus is substituted for an arbitrary component having the
same function as it. Further, arbitrary structures also may be
added thereto.

f0103] Further, the pulverizing apparatus and  the

35  pulverizing method of the present invention may be made by
combining two or more of the arbitrary structures (features) in
one of the embodiments described above.

[0104] While each of the rollers of the pulverizing apparatus

40 according to the present invention has the core portion and the
outer layer constituted of the ceramic material, the present
invention 1is not limited theretc. Whole of the roller may be
constituted of the ceramic material.



10 [0101]In the pul verizing nechani sm 20 having the above structure,

a pressure against the sheet shaped material Q becones the highest

at the vicinity of the center portion 423 and decreases as the

di stance fromthe center portion 423. This nmakes it is 15 possible

for the pulverized conposition @ produced by pul veri zing the sheet
shaped matéial Q usiwgtidre, fwbudehe arbodi neatradfl ddsecprgseptilverizing
i nventi onappahavesadyoadery parth€le «seae dheifi il ineR thande portion

particle gl i i a - t i Lt 0
Dy pulver [5iRBtRE .sﬁ‘é&'ﬁgﬁéﬁéﬁi %ﬁ?ﬁ%ﬁé??ngﬁ?#%‘%?i%g%%% nenecope
the presehf T RVEREITSN-CT A tATESe Y ) ust PAG 118 {5ar Yo F€ "4 Fdrey have
distri %ut PO '0F PPREIBBIRATI Fed TOMPYSIE FoAPER L FiotutekBRPIEL 1 asE1PA-
which it is desirable to increase fine pulverized conposition and
decrease ¢oapsg pul verizigtk conpasht iodn, chiderpulyesi zZmgenecpanvem 2¢ng
I'S USGfU'a§§5§§€EbV§%co§§i59198]¥%b|FréQ§n96§EGEHEh985m§§3h95¥eai59ma1
the pul verzi0g-appalal us.abdohhe Bulyerlz) ng rethod acebrding (o, Lhe,
present invention shown rn thée draw ngs, e present”I nventTon T s AdT
|inited t hBFEEBT - Each ‘Corpdhight ‘ot Hiltihgtt h@T5uIepér i i hgPadverized
appar at uscp8P3gbst ¢ uf oo f athani g biq rdry wormyonave dradingeheodanes -
function as it. Further, arbitrary structures also may be added
thereto. [0103] Furt heruthe pul veei zésgappar alewsard the 3o pyLyYeLkziNgg

met hod of I tio e canbi ning two. ar
of the ar BIUTAry Serger it ed (f Bar Brasy gﬁﬁgfn%y?o Rl e A R a e g
descr i bed  GBAVE 1 BTON WY & athe b e FOFI GBSO T paFvet P3PRyTe
appar at us* 2032 coR ¥PRE tDF tHEe preslety idfMeifti-on has the core portion
and the outer |ayer constituted of the ceramic nmaterial, the present

i nventi oniisusmkIAl MreridArretTy \Wole of the roller may be
constitutegi9f)the ceram endBi It inddnk Q3] HHLNE me WY EEMEBEN L O5n
the roflefs ofothe nyl verLzing,agparaus, aceondl ng o the present o on
i nventi on has the ‘core poftion havingthe oyl ihdricar” SRABS SHtR"t hB
hol I ow pof 1% "GHE Draseht S hoRmMT O Ss HRGt TFF A t SR Hek ek apgr outer
exanpl e, Pheipleral e dsgvef each of rollers. If the resin composition
is produced by cooling and solidifying a kneaded composition and

the resin compositicn is heated by the friction, the resin
25 composition has viscosity again. However, since the resin

compeosition is cooled by the present invention, it is possible

to prevent the resin composition from having the viscosity. This

makes 1t possible to reliably prevent the resin composition

pulverized between the rollers from adhering to and remaining on
30 the outer peripheral surfaces of the rollers.

[0109] In addition, even if fragments of the outer peripheral
surface are produced by the friction between the resin composition
and the outer peripheral surfaces of the rollers during the resin
35 compesition being pulverized, the fragments of the outer
peripheral surface are obviously constituted of a ceramic
material. In contrast, in a case in which the outer peripheral
surfaces of the rollers are constituted of a metallic material,
if pulverized metals are produced by the friction between the resin
40 composition and the outer peripheral surfaces of the rollers during
the resin compositionbeingmolded, the pulverizedmetals are mixed
into the resin composition. However, in the pulverizing apparatus
according to the present invention, it is possible to reliably
prevent the pulverized metals from being mixed into the resin
45 material. For the reasons stated above, the present invention is



5 a core portion having a columar shape w thout the hollow portion.
[ 0106] Further, each of the rollers of the pul verizing apparatus
according to the present invention mayshave m ni mal convex-concave
portions (patterns) formed on the outer |ayer 10 thereof. This nakes
it possible to prevent the pulverized conposition fromadhering to

t he out erirdaysers adfl vt heplakkedis. [0107] Further, the cooling device of
t he pul veri zing apparatus according to the present invention my
have a circulating 15fan for circulating the cool air. The
circulating fan is provided in the chanber of the cooling device.

| NDUSTRI AL APPLI CABI LITY [0108]Wth the present invention, since a
resin conposition 20 is cooled, it is possible to prevent the resin
conposition from being heated by friction between the resin
conposition and outer peripheral surface of each of rollers. If the
resin conposition is produced by cooling and solidifying a kneaded
conposition and the resin conposition is heated by the friction, the
resin 25 conposition has viscosity again. However, since the resin
conposition is cooled by the present invention, it is possible to
prevent the resin conposition fromhaving the viscosity. This makes
it possible to reliably prevent the resin conposition pulverized
between the rollers fromadhering to and remaining on 30 the outer
peri pheral surfaces of the rollers. [0109]In addition, even if
fragnents of the outer peripheral surface are produced by the
friction between the resin conposition and the outer peri pheral
surfaces of the rollers during the resin 35 conposition being

pul veri zed, the fragnents of the outer peripheral surface are

obviously constituted of a ceramc material. In contrast, in a case
in which the outer peripheral surfaces of the rollers are constituted
of a netallic material, if pulverized netals are produced by the

friction between the resin 40 conposition and the outer peripheral
surfaces of the rollers during



the resin conposition being nolded, the pulveri zed netals are m xed
into the resin conposition. However, in the pulverizing apparatus
according to the present invention, it 23 possible to reliably

prevent the pul verized netals frombeing mxed into the resin 45
material. For the reasons stated above, the present invention is

i ndustri aFERT | & D I®3 WHAT IS CLAIMED IS: 1. A pulverizing
apparatus for pulverizing a hard resin conposition, conprising: 5a

pul veri zi ng mechanjsmhaviing a.paifaafs rebkers, ardanged; parald.al 19sin
one anothgg ggegg Eolégﬁsr gigey|2|ng the hard resin conposition by
pressuri ng TRE°hat a't eST AP EoTHo%i ti on between the rollers: and

a cooﬁ{ng devi c@ 36tV oot ity e aRard PEELRIcHNOST tdTofola eddr PR R AR
hard resi hacahposittd oncbeing:pul véeiseedol 1l 9rs The vpulivemigztng hard resin
appar at uscaspekat fred bin paleaistiringwhies eiareaebiaf céhecs Dt &t hasea the
cylindricalbishape wht&h a hollow portion and the cooling device is
configured to supply; 2,500LanL. 1 pLO LD8; 42 NokL ON, Y (100, 0L ,8BEN: P o
the rollers. . 3. e pufverizing apparatus as c¢larnmed rn cl ai

wher et'h t BT EDBI BhE ]Fgﬁ%r??ﬁli‘ h%oﬁ%ﬁﬁ%ﬁ%% S g&dH 261 -t he

rollers in a longitudinal direction thereof, the cooling device has

20 facilitati ngTimenbersefioridf@acddpdatiuyg aa fdiewmeld the c¢adhant ahdrein
the facilébakidig UReMBEL Se 88 1 ILIPEGL | N&F Yo b SR Wi RO the 1Rl beWeion
Port'oﬂs Qﬁdknﬁa%%B&%Eﬁ'deviéé:ﬂb%oggkgﬁEEalﬁgsﬁ%ﬁﬁéﬁ%u§03§a§éaﬁquthe
in clﬁ§ns 219r 3, 25.wherein tggpq{atur%_o the coolant 1s equal to
or | ovker ?%anO%Sertlon ©of each of "the rollers.

3. The pulverizing apparatus as claimed in claim 2, wherein
the coolant flows in the hollow porticn of each of the rollers
in a longitudinal direction thereof, the cooling device has
20 facilitating members for facilitating a flow of the coglant and

the facilitating members are respectively inserted into the hollow
portions of the rollers.

4. The pulverizing apparatus as claimed in claims 2 or 3,
25 wherein a temperature of the coolant is equal to or lower than

15°C.

5. The pulverizing apparatus as claimed in any one of clains

1 to 4, wherein the cooling device has a chamber in which cool

30 air is supplied during the hard resin composition being pulverized
and the chamber contains the rollers and the hard resin composition
therein.

6. The pulverizing apparatus as claimed in claim 5, wherein
35 at least two supply ports for supplying the cool air into the
chamber are provided in the chamber and the supply ports are
arranged so as to be opposite to =ach other through the rollers.

7. The pulverizing apparatus as claimed in claims 5 or 6,
40 wherein a temperature of the cool air is equal to or lower than

15°C.

8. The pulverizing apparatus as claimed in any one of claims

I to 7, wherein each of the rollers has an outer peripheral surface
45 constituted of a ceramic material.



5. The pulverizing apparatus as clainmed in any one of clains 1 to 4,
wherein the cooling device has a chanber in which cool 30 air is
supplied during the hard resin conposi4 on being pul verized and the
chanber contains the rollers and the hard resin conposition therein.
6. The pul verizing apparatus as clainmed in claimb5, wherein 35 at

| east two supply ports for supplying the cool air into the chanber
are provisded i mmthguthapbein@ngppdezSupply Pofinfe Al &ﬁl’ac'ilﬂged $@e@Sin

to be oppashte: %%cmeqish@gsgm&l@poibfoﬁgloh% $nin th thﬁow portion
pulver|2|n% appar at ys ,as cl ai_ned §|C ai_nms

0,
ver prov1 e opoa ugwérp ﬁéﬁhf§& of t%g C?ﬁs

t enpe éature OP e cool Y&
pul ve |zPﬁ@téBBaréP%sC%%ecﬁ%ﬁ?ﬁﬂf|lﬁ &HPSBHEHBFdC?%J%n??F%%}IF MRHEEARR
each of the itdkl ersehasannr ous eropeti phesdl oS urfeace A5 icomsttistniteéd of
a ceramc material. 24 9. The pulverizing apparatus as clained in

cl ai m 8, 10her ekReeaehy of 1 1118 1) A% 1A% 2025 ReROLH | Oy CAHY Aiekdins
the hollqwpord i Oﬁhé’f‘é’u?htf?é‘t? 1H%¥ aRe OVC!OqleLq. |tu OUtkfé B%%%BP%rXf

of t core 5 ion i 6n i s const

mat e??al a&HHSFﬁﬁgoﬁt 8?nFs§e?l?Ea 6‘?15?‘?%%% BEe et cté}earﬁocuﬁ&tserl al .
10. The pul verizing apparatus as clainmed in any one of clains 1 to 9,
wher ei n tlhe roflfhersubrer confg gured datesbe scapabhedofn 141 idy Ut i AYeacin
center dioskaitenbetoneen axes«ef rtikecHodd ekSot 23 pelhevPulives WzirBgtion

apparatu%e?ﬁeﬁh%bﬂ?grl90C£@én3§£g 3¥“¥ﬁ%rb&¥“}(¥léﬁmeﬂh I %r'%ollers

restricted so 0 ion icular .to

o106 hte HE T8 ET ot TRt 1 B PG RORFR guPed § §ipge Lo
capabl e Bﬁrﬁépﬁgc%%diq hhg adireefidie ﬁéPﬁén’b‘i’Jc}tﬁ%rr atn% R rativeréring
t he ot hemecbkhépm gndthhe pabver biragnmechaniem fart hérshag &hbi ashay
portion fenlbrasidwgrichetiod hener aldigrert oxed d at he: one ddlderpanti én  for

restricti-agtporthiap £0L sasd¥iching the %hﬁsvéot&eih@%et Qorm\éer bLer
the gpe rof|er, %‘4:%0‘?8&%14 ﬁga&n‘% Q%%%@egéwégaf%%& BBl azfsnﬂn%ﬁ E_SHH‘Y

t he biasing portion ul'verizin aratus ‘as
one of clains 1 to 11, wherein each of the rollers has an outer
di anmet er 1éhangt hg wwewmiwaﬁr@t@@t ép alamBedriehdngiaiy alforgaims
with a | éng Ladi wiad r 25derebt e Onhef realodr ohathen poltleerdiameter changing
portion having an outer diameter changing alongwith a longitudinal
25 direction of each of the rollers.

13. The pulverizing apparatus as claimed in claim 12, wherein

the outer diameter changing portion has the outer diameter

gradually increasing from a center portion of the roller toward
30 both end portions of the roller.

14. The pulverizing apparatus as claimed in claim 12, wherein

the outer diameter changing portion has the outer diameter

gradually decreasing from a center portion of the roller toward
35 both end porticns of the roller.

15. The pulverizing apparatus as claimed in any one of claims

1 to 14, wherein the hard resin composition has a sheet shape

immediately prior to being pulverized by the pulverizing
40 apparatus.

16. The pulverizing apparatus claimed in any one of claims 1

to 15, wherein the hard resin composition thus pulverized is used

as a molding portion constituting an outer packaging of an IC
45 package.



13. The pul verizing apparatus as clained in claim12, wherein the
outer diameter changing portion has the outer dianeter gradually
increasing froma center portion of thesroller toward 30 both end
portions of the roller. 14. The pulverizing apparatus as clained in
claim12, wherein the outer diameter changing portion has the outer
di aneter gradually decreasing froma center portion of the roller

toward 35 poth ;enc{amretzll%%gof mfeh_%olaol Q- pwvelbélwl VErigdhg resin
appar at us, &ﬁp%l onrﬁa dd g ?prl ofcr%l - to 14, \é\gerelg %}hesjhr%d

resin conmposi pe i mre |afely rlor el ng

pul verized by t Wﬁﬁ%ﬁﬁq92| E@&Hpé?éﬂﬂscom3851 hen pRY vRY § 33 gt ng the
appar&tush@¢%1¥ﬁﬁﬁﬁrFQﬂRP&ﬁﬁ§Qﬁ beltaiess Lheoreblewher end the hard
resin conpositicrpltihus tputl neridzedsiia vsedoastaonolidt Ngg potid ildrd resin
consti t utddigp Bl 10U Mo PaEK ARG rafz s phCrfiapaskages . 25 17. A

pul verizing method for pulverizing a hard resin conposition using a
pair of rollers, the method conprising: pulverizing the hard resin
conposition by pressuring the 5 hard resin conposition between the
rol | é¥s, and cooling the hard resin conposition during the
hard resin conposition being pulverized by the rollers. 10



