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GRANULATI NG APPARATUS’ OF RESI N COVPOSI TI ON X1111 ~==
11111 ~~~~ ~l | ~ *000002* TECHNI CAL FIELD OF THEj] Mmﬁmm e present 22/3
sinvention.relates to a granulat- ing apparatus o 03| tion, and
nore particularly to a granul ating apparatus of a relgfilﬁ?‘S conposition

whi ch has a reduced anount of fine powders generated at a tine of a

pul verizing step and can reduces cESUHMerian ng tine. TECHNI CAL BACKGROUND
OF THE | NVENTI ON For exanpl e, an epoxy resin powder coating 10 material is
general |y producedGRANGGAEDINGNERPRRATIUS GFYREPINCESHPDEIMELNI ng and mi xi ng
respective raw materials and cooling and pulverizing the raw materials. A
cooling belt is mainly used for cooling. In the case that the nolten and
m xed conposition is insufficiently 15 cooled, a pul vemmlmmmmmﬂ mmmtl ency is
reduced,. and further in sorre cases, a target particle not be
obt ai ned. A pul ver| zer, victory mll, a ball mll, a jetgwtd and the

li ke are enp& FFJIE\}L@r OF ZHE JNVENHL Qthese are sel ectivel y enpl oyed

in ac 20 cordance vvlth nat ure of the powder and a target article
di ameter. In general, ir%orp(f&set”&' iSSP refaees 60 % grdrulat-

ing apparatus of a resin composition, and more

particularly to a granulating apparatus of a resin
5 composition which has a reduced amount of fine powders
. generated at a time of a pulverizing step and can

reduces a pulverizing time.

TECHNICAL BACKGROUND OF THE INVENTION
For example, an epoxy resin powder coating
10. material is generally produced in accordance with a dry
process by melting and mixing respective raw materials
and cooling and pulverizing the raw materials. A
cooling belt is mainly used for cooling. 1In the case
" that the molten and mixed composition is insufficiently
15 cooled, a pulverizing efficiency is reduced, and
further in some cases, a target particle diameter can
not be obtained. A pulverizer, a victory mill, a ball
mill, a jet mill and the like are employed for pulveri-
zation, and these are selectively employed in ac-
20 cordance with a nature of the powder and a target
particle diameter. In general, in order to increase
the pulverizing efficiency, the pulverization is

separately performed in a coarse pulverizing step of



,+he pulverizing efficiency, the pulverization is separately perfornmed in a
coarse pulverizing step of 2 pulverizing to a size of 5 to 15 mmand a
pul verizing step of pulverizing to a target particle diameter. In general,

=since the closer to a target particle dianmeter after a pulverization a
particle 5 dianeter of a coarse pulverdzed material is, the shorter a tine
required for pulverizationis, and the narrower a particle size
di stributionpu,verheiny em a geinar aif o ©of BS puhvend zedppbowdei zdhg to an
excessive pulverization can be restricted. However, in the case 10 of
usi ng a pul vextiegerofsyohl veesr iz hremtey aritdraet thertikke daameverage particle
di aneter becones large in 2 to 5 mm and a particle size distribution
beconmes wide in sone ulmaanazal arfilsehetiencloper veeizi vgrgehe is
increased in the case of pulverizing the coarse pulverized 15 material,
and a | ot of PRTte PSwIErdfr cfdrde RS i zatel generr@deeicle order to
inprove a yield, it is _necessary ta again pulverize the fine powders and
the coarse Poid& Salerl P%‘@?%?&F%‘%?r%ﬁ i stheauses an

i ncrease of processing.cost. That Glﬁjg si nc 20, a | ot of fine, powders and

coar se pomdersgoafsc Tyéhdr&ed eI H 59 O LU RS T 1R TR t131 239 2B Bef ore t he
pul veri - zatign |g Goar %Sarrtti@al% the d ac{igse%ripoatlfélj&ln e §lzg distribution and
distri i a pu Fitrency is

the particle size distrifbutionis W de, Veri zing e

reduced and gefR3la 1RO o TuIVkzdd RAILL UAL 4N dERELALL 90 Of the
pulverization can be restricted. However, in the case
. 10 of using a pulverizer such as a hammer mill or the 1like,
an average particle diameter becomes large in 2 to 5 mm,
and a particle size distribution becomes wide in some u
m to ten and some mm. A pulverizing time is increased
in the case of pulverizing the coarse pulverized
15 material, and a lot of fine powders and coarse powders
are generated. 1In order to improve a yield, it is
necessary to again pulverize the fine powders and the
coarse powders after recovery and treatment, and this
‘ causes an increase of processing cost. That is, since
20 a lot of fine powders and coarse powders are generated
in the case that the particle size before the pulveri-
zation is coarser than the-target particle size
distribution and the particle size distribution is wide,
a pulverizing efficiency is reduéed and a cost becomes
25 high. 1In particular, the generation of the fine
powders involves a deteribration of an operation en-

vironment.

A producing method with respect to an



. powders involves a deterioration of an operation en- vironnment. A producing
nmethod with respect to an 3 inprovenent of a pulverizing efficiency is
di scl osed i'n Japanese Patent Unexam ned Publication Nos. 8-218643 and
=8-294916. By enploying this nmethod, it is possible to reduce an anount of
generated fine powders nore than 5 the xonventional fine pulverizing step
using the coarse pulverizing step such as a hamrer m Il or the |ike.
However, in tiheroasmesft suppl Wuly dhie iy teff ianicerd xets d£s¢Nosed hinsi ng no
heating nmeans as in this nmethod, the resin is cooled and becones a high
vi scosity dudiapgnt®et e tgamemn linetxang regekrBath laicd i oMo Nat&r 21 9643 he resi n,
so that a clogging is generated, whereby not only a deterioration of
charact eri st Bedi 8-gériéldt.ed Bywtergllsy img ditdes ofetarpdbtidi nesl pessiiliei s
uneven and larger than the target particle diameter even in the case of
bei ng 15 grafk@l &EEgceFam énayiite off wanerateskt fofne govdeyHenog sthamhen t he
supplied resin has a low nelting viscosity and is continuously supplied to
a rotor Pin&Rf FoWRS tiQdat L e PAHdEF It &t aRvd Hdjacet® CoRHze due to
a centrifugal force so as to becone a fiber at a length of

the fiber beES8¥ETIGAGEr SHWarr U Hids &@%Qﬁ&%ﬂ]@eﬁ%.h Fthe case of
,[ ﬁgu?: Bgrf heHgiw%rv%'}‘Ee itl)'lett\pl%encasteh%fpisrhsppilnyi%rgdetrhé (?ngletdeurg:earggemj{fengt h of
resin with using no heating means as in this method,
the resin is cooled and becomes a high viscosity during
‘ 10 the granulating operation in some nature of the resin,
so that a clogging is generated, whereby not only a
deterioration of characteristic is generated but also a
size of an obtained product is uneven and larger than
the target particle diameter even in the case of being
15 granulated. For example, in the case of a pin type
disc, when the supplied resin has a low melting
viscosity and is continuously supplied to a rotor
linearly, the resin is extended between two adjacent
.. pins due to a centrifugal force so as to become a fiber
20 shape, so that a length of the fiber becomes longer
than a distance between the pins.

In the case of reducing the distance between
the pins in order to reduce the length of the fiber,
since an amount of resin between the pins is reduced,

25 an applied centrifugal force is reduced, and the resin
is hard to be moved apart from the portion between the

pins and stays within the rotor. 1In order to increase

the centrifugal force for preventing the resin from



. Since an amount of resin between the pins is reduced, 25 an applied
centrifugal force is reduced, and the resin is hard to be noved apart from
the portion between the pins and stays within the rotor. In order to
@qincrease the centrifugal force for preventing the resin from4 staying,
it is necessary to increase a rotationa speed, a great power is required
and a safety of operation is reduced. On the contrary, since a thickness
of the fibertiayicdependents uporessampply anmwdsofarestat idndhespiber
beconmes thin when the supply amount is sufficiently small, however, a
di anet er of whgrieatepowsetamesreduiicked mridhea castetny ofHicopasangon hessuppl y
.anmpunt for increasing a production capacity, so that the granul ating
operation cafeqoicese stablgheomeiteEy, slihdrra hehickmeshieotasket hat t he
melting viscosity of the supplied resin conposition is high and the resin
i s di sconti nddlsity iSussReaEaYy 4RO Gt oTUPREcRNQ et reki Feehhy not be
conti nuously suppl.ie linearly, the resin is supplied to a local pin. 15

ied )
Accor di ngPy, Hfe Ir&&th BECBE I Ve INLuppls etHRl b 21Yeat hanner and the
resin is extruded f.rom.a whole of a hollow portion of _the pin, the resin
forms an une&@%%?HEﬁ?lé’ncF”?@i’gmqvfecvaerﬁ'l Ya I‘%r?j‘ée%%p%f. EkI“Fﬁ‘ sfg%‘ﬁr be
applied to a yRe .dj in.the s nner._That .20 is his nmethod is
i nsufficient b;é%%&egbﬁél?bﬁsginn l'hé; Cagsfe[am;lou ar}?cn%eaospler}%ﬁ%% WHRH can reduce

the pulverizi,ggunki B r increasing a production capacity, so that

the granulating operation can not be stably obtained.
‘ 10 Further, in the case that the melting
viscosity of the supplied resin composition is high and
the resin is discontinuously supplied to the rotor
since the resin can not be continuously supplied
linearly, the resin is supplied to a local pin.
15 Accordingly, the resin is excessively supplied in a
local manner and the resin is extruded from a whole of
a hollow portion of the pin, the resin forms an uneven
shape and a significantly large shape. This can be
‘ applied to a vane type disc in the same manner. That
20 is, this method is insufficient to stably obtain the
granulating operation which can reduce the pulverizing
time.
Conventionally, as a producing method
utilizing a rotor, there are listed up Japanese Patent
25 Unexamined Publication Nbs. 50-121529, 50-121530, 59-
203448 and the like, however, all of them aim to
produce a cotton-like product and are different from

the present invention.



. Lonventionally, as a producing nmethod wutilizing a rotor, there are |isted
up Japanese Patent 25 Unexam ned Publication Nos. 50-121529, 50-121530, 59
203448 and the tike, however, all of themaimto produce a cotton-Ilike
product and are different from the present invention. 5 Further, as a
structure of aimng to provide a granukating apparatus of a pulverized
coating material, there are |isted up Japanese Patent Unexam ned
Publ i cati on Nos. 10-032684he#P-082582tandtart0o@32583 nghaweyeoviide t hese
manuf acturing nethods, a container for collecting the granul ated powder is
structured sachramatatinguappatranksi sfaar gngedriined cverttingal direction to
a flying direction of granulated powders or a fiber-like resin

conposi tion.maperidli htkeraseresineted wal Fapankaee Préeaitves an i npact
energy corresponding to a velocity energy of the granulated powders

wi t hout bei ngnexemeeed PueligahhonalNed-polderd>8ie 8sOPRYS&Rt aclded to the

wall surface. Since a wind streamgenerated by a rotation 15 of the rotor
is applied iH° aQ%??%%tl%%w%Yeﬁreé§l §eEReMagHARGEHE&AIPBREBLSS 02t he wal |
surface, the anulate? pomﬂers are e sily stayed near the wall surface.
Furt her, S|ﬁ6 tHENET yi Qg %% %ﬁchnghE §r dREPELEEIpBRUEFS 1§ sufficiently

| arge, a reflectln directio with the wall surface is
substantial IJ-F T%% s%%es%%h ﬁh?ﬁc?aeﬁP Fr%épgoﬁ. iEE8P8?§gF?,aa
vertical direction to a flying direction of granulated
powders or a fiber-like resin composition. 1In
. 10 this case, since a wall surface receives an impact
energy corresponding to a velocity energy of the
granulated powders without being reduced, the
granulated powders are easily attached to the wall
surface. Since a wind stream generated by a rotation
15 of the rotor is applied in a direction of pressing the
granulated powders to the wall surface, the granulated
powders are easily stayed near the wall surface.
Further, since the'flying speed of the granulated
: . ‘ powders 1is sufficiently'large, a reflecting direction
20 after colliding with the wall surface is substantially
the same as an incident direction. Accordingly, a
collision with the granulated powders later flying is
performed at a high probability, and since the
granulated powders are molten.énd attached to each
25 other, a heat capacity is increased and the granulated
powders are easily attached to the wall surface. Once
the granulated powders are attached to the wall surface,

the granulated powders are further molten and attached



.collision with the granul ated powders later flying is perforned at a high
probability, and since the granulated powders are nolten and attached to
each 25 other, a heat capacity is increased and the granulated powders are
-easily attached to the wall surface. Once the granul ated powders are
attached to the wall surface, the gragulated powders are further nolten
and attached 6 to each other on the basis of those granul ated powders, so
that the granul ahetd pewder snardchaad itso dfe tRledraddiershy grwddts ng a
deterioration due to a heat. As a structure of aimng to provide a 5
granul ati ng appa&hatushef gaanediart eclo mpoesictrisora feorha bl ta rae tdwo Jprdbl ens
ment i oned above, there is listed up Japanese Patent Unexam ned Publication
No. 11-309718herkbwepeomothade ai sled egdse athain tchee graraulretaad powder s

i mredi ately collected within an outer tank or in a 10 container fromthe
outer tank are cool ed & a sitmucgturef jofi ggriimaart oV isk igpheral portion
but keep heat in _an inner portion. Then, there is a case that the
granul at ed pB8RABH2EEBINBPPER2E&NE &t &cKES o CORMPPSIFtiRTt T a

characteristic.is deteriorated in the case 15 of accunul ating the
Gr anul at ed pORAELEOTERET BRER SBOVBE LARTSE) SROTSH (IS asenihgtRbnt i on i s

(2, PLovide Bplbanul g SRR Shun il A LU G GOt pery 1 i o
QfYL”Q a parfhghgedl apRbet 180aCLA%8" tha 2 (hd YlakQlUY RAIdd, A e di ameter
immediately collected within an outer tank or in a

‘ 10 container from the outer tank are cooled at a time of
flying in an outer peripheral portion but keep heat in
an inner portion. Then, there is a case that the
granulated powders are molten and attached to each
other and a characteristic is deteriorated in the case

15 of accumuléting the granulated powdérs mentioned above.
An object of the present invention is to

provide a granulating apparatus of a pulverized coating

material which can reduce a pulverizing time by stably

' obtaining granulated powders having a particle diameter

20 closer to a target product particle diameter with
generating no deterioration of a characteristic, and
can reduce a number of classifying steps and save labor.
and time by reducing a generating amount of fined

powders and coarse powders in the pulverizing step.

25 DISCLOSURE OF THE INVENTION
That is, in accordance with the present

invention, there is provided a granulating apparatus of



. generating no deterioration of a characteristic, and can reduce a nunber
of classifying steps and save |l abor and tinme by reducing a generating
anount of fined powders and coarse powders.in the pulverizing step. 25
-DI SCLOSURE OF THE I NVENTION That is, in accordance with the present
invention, there is provided a granul ating apparatus of 7 a resin
conposition conprising: a cylinder body placed in an upper portion of a
rotating rotarreainopenipddifaihi @dmpatissweRl ying a resin 5 conposition
nol ten and m xed through the cylinder body; a punching netal net having
smal | hol es on an out er cpaiinpker poafy thadeat dmn diealdgpty eansSiod her snal |
hol es on the punching netal net 10 being evenly heated passing the resin
conposition at hetethngughtdue to a centrifugal force so as to granulate
the resin conposition into powders or a fiber shape; an outer tank
recovering the granul aeedopsnpgoddecrai®rhfvmguepdaliing w frceiof a
granul ated powder collision portion inclined at a degree between 10 and
80 degree$; &aABPAS&54PPNHCLAEReENFr BVXGEd thF caghoHhér CYlgardgrhdrsdywf the
outer tank, 20 wherein a discharge @ort for taking out the

a punching " metal net having small holes on an
outer periphery of the rotor;

‘heating means;

the small holes on the punching metal net

. 10 being evenly heated passing the resin composition

therethrough due to a centrifugal force so as to
granulate the resin composition into powders or a fiber
shape;

an outer tank recovering the granulated

15 powder and having a wall surface of a granulated powder
collision portion inclined at a degree between 10 and
80 degrees; and

a cooling jacket provided on an outer
. periphery of the outer tank,

20 wherein a discharge port for taking out the
granulated powders is provided in a lower portion of
the outer tank, and the granulated powder is
transferred from the outer tank while being air cooled

by an air feeding apparatus provided in front of the

25 discharge port.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view which shows an



~granul ated powders is provided in a |ower portion of the outer tank, and
the granul ated powder is transferred fromthe outer tank while being air
cooled by an air feeding apparatus provided in front of the 25 discharge
-port. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a schematic view which
shows an B enbodi nent for realizing aggranul ating operation of a resin
conposition in accordance with the present invention in a state between a
mel ting and smkbagmenperati eeadfiztihg wegiranandtd gy apdattadpaer 5
collection; Fig. 2 is a partly cross sectional view which shows an

enbodi nent ofeainotompandtdonmadneticziomgataiel witded Heolp ridsemy esent
invention; and Fig. 3 is a cross sectional view which shows S 10 an

enbodi ment ofnwenyfiondén bodyater betiteeduai mgld ingolaneh mand my xed resin
conposition into a rotor. MODE FOR CARRYI NG QUT THE | NVENTION A nol ten and
m xed resin epapatienonfi hheacesidanod w ohanihd apess @ewdervent i on
corresponds to a 15 resin conposition having a thernosetting resin such as
an epoxy PesFAllafAtépBxy- pol yester resin, a polyester resin, an
acrylic-polyester resin, a polyimde resin or the |like _or a thernoplastic
resin such as a pol yvi AvP- €hidr PdB2TE 1Yo CyetRy SE5E 18N Vigvhsihieh de

resin, an 20, ABS 15l B 8,LLURKOZHr Ron Les 0. .t e kS 35,7 e

used for the present invention; and
Fig. 3 is a cross sectional view which shows
. 10 an embodiment of a cylinder body for introducing a

molten and mixed resin composition into a rotor.

MODE FOR CARRYING OUT THE INVENTION
A molten and mixed resin composition in
accordance with the present invention corresponds to a
15 resin composition having a thermosetting resin such as
an epoxy resin, an epoxy-polyester resin, a polyester
resin, an acrylic-polyester resin, a polyimide resin or
‘ the like or a thermoplastic resin such as a polyvinyi
chloride, a polyethylene resin, a polyamide resin, an
20 ABS resin, a fluorocarbon resin or the like as a base
resin, and containing various kinds of raw materials
such as a curing agent, a filler, a pigment or the
other additive mixed thereto in accordance with a usage,
and the base resin may be a modified resin or a mixture
25 1n accordance with a usage.
An apparatus in accordance with the present

invention is structured such that in a granulating



. resin, and caontaining various kinds of raw materials such as a curing
agent, ‘afiller, a pignent or the other additive m xed thereto in
accordance with a usage, and the base resin nay be a nodified resin or a
.mMixture 25 in accordance with a usage. An apparatus in accordance with the
present invention is structured such that in a granulating 9 apparatus of
a resin conposition which can heat a punching netal net or a nmagnetic

mat eri al contaplratther efi tsh deys iel estnpaesal 4 o rc aviniest | dwn anead ter nati ng
current power source to a rotor provided with the 5 punching netal net and
- a magneti zi nguochlingl ae¢d Ineat drhe megrettic meteriid] dderaty uniformy
‘heating the punching netal net, the punching netal net nmade of a nagnetic
mat eri al on &hegewaithpdyi shAeor nimaldef aamnawhviing analtdoiasimpde of a
nonmagnetic material and 10 being contact with a nagnetic material, fine
powders or FHBEEDNL RPOWREL SOUFICS ddh e el IRF Bbitdehet By tRRuppl ying t he
nolten and m xed resin conposition from an opening portion through a

doubl e- pi pe PYPEDEDE AGeRL BEdy 2chedadhedr AidiferC ok t(RAF*A €4t ati ng

rotor, 15 bringing the.resin canposition.into contact with the heated
punchi ng met EP‘gn ggﬁglﬁag?itr‘?ﬁ ¢ EGIFPY% 1ioh R oldh T snal |

o e e oo AN KRR 75 S5l VAT, TR, ) oosi
magnetic material on an outer periphery thereof or
having small holes made of a nonmagnetic material and

. 10 being contact with a magnetic material, fine powders or
fiber-like materials can be easily obtained by
supplying the molten and mixed resin composition from
an opening portion through a double-pipe type cylinder
body placed in an upper portion of a fotating rotor,

15 bringing the resin composition into contact with the
heated punching metal net and passing the resin
composition through the small holes due to a
centrifugal force without increasing a melting

‘ viscosity of the resin due to hardening.

20 Since an outer tank for recovering the
granulated powder is formed in a double cone shape
provided with a cooling jacket, an incline in an upper
cone portion prevents the granulated powders from being
attached and the rotor rotates on the lower cone

25 portion, whereby the granulated powders drop down along
a generated air stream, it is possible to effectively

cool the granulated powders. Further, since a

discharge port for taking out the granulated powders is



~granul ated powder is fornmed in a double cone shape provided with a cooling
jacket, an incline in an upper cone portion prevents the granul ated
powders from being attached and the rotor rotates on the | ower cone 25
.portion, whereby the granul ated powders drop down along a generated air
stream it is possible to effectively jgool the granul ated powders.
Further, since a discharge port for taking out the granul ated powders is
10 provi dedpirovtihed dwertheonewear tdomre @fo rithe nd @bl tere aitib Ishapeate out er
tank and an air feeding apparatus having a rotary blade nmounted in a

m ddl e of a phppepassage tpndviaded ainn afirorfte ediere afppas atormécteichg tdhe
transferred 5 granul ated powlers are brought into contact wth the
rotating rotapyablabéadei meubsedg icoedl &ddelearwiaia pincharasisadsei ng crushed
into powders having a particle size close to a particle size of a final
product in PB&APaPAPSoANWEERNENENSSROEr 4 Si mpedicatad, dfheert daisfp rrced
granul ated which are output fromthe netal net of the rotor at a tinme of

col | ecting i A EREBIBFEEUPPYABESVEEYE PLONGAtheM t CAGH HGTgIMA it a
specific surface _area_is_increased, .thereh romt i a cool.ing of the
granul at ed p5&ﬁ§F§?giFOFErﬁogéﬁgﬁeWP&HFe%ﬁﬁéggCfgﬂﬁﬁ?gﬁ?Fﬁ 7 i me and
reduce fine n oar 0 rs_generated at a tine.af .a
pul veri zi ng §B§%ggiﬁﬁﬁg8§ %é?gpfgrggﬁﬁgp%wbeéﬁac%ﬁ%n i%:Q%rHﬁﬁ%%esin due

to attachnent;bet wegnct e grpaukated RAWErE a Mol ALK Atjon Wil be

gi ven of an
comparison with the powders immediately after being

. 10 granulated which are output from the metal net of the
rotor at a time of collecting in the product recovery
container. Accordingly, since a specific surface area
is increased, thereby promoting a cooling of the
granulated powders, it is possible to reduce a

15 pulverizing time and reduce fine powders and coarse
powders generated at a time of a pulverizing step
without deteriorating a characteristié of the resin due
to attachment between the granulated powders.

‘ Next, a description will be given of an

20 embodiment in accordance with the present invention
with reference to the accompanying drawings. Fig. 1 is
a schematic view for realizing a milling method of a
resin composition in accordance with the present
invention, Fig. 2 shows a rotor and a magnetizing coil

25 and Fig. 3 shows a cylinder body placed in an upper
portion of the rotor. The resin molten and mixed in a
twin screw extruder 9 is supplied to a rotor 1 through

a cylinder body 5 cooled by passing a refrigerant



. 20 enbodi nent. in accordance with the present invention wth reference to
the acconpanying drawings. Fig. 1 is a schematic view for realizing a
mlling method of a resin conposition in accordance with the present
invention, Fig. 2 shows a rotor and a magneti zing coil 25 and Fig. 3 shows
a cylinder body .placed in an upper poriion of the rotor. The resin nolten
and mxed in a twin screw extruder 9 is supplied to a rotor 1 through a
cyl i nder bodgebweeal ed hynpassiaid andefan gertant wkll 1l .beteerhian dimes wal |
and an outer wall. At this time, 1in the case that the cylinder body 5 is
not cool ed, fhetheesksei $heasithg attlacided todyheé ad inutercdimldyd anchet i s
hard to stably supply the resin, so that this is not 5 preferable. A

mat eri al of rheivylisndesibydptiteched tpartthiecWydrnddn miadsd aasd figr s t he
cylinder body can be cooled through the refrigerant, for exanple, an iron,
an aluninun1gﬁrﬂhﬁolFkébéﬁnsﬁépﬂwsﬁéG ﬁGSlﬁheS@oﬁ@@tlﬁh§ftdﬁhévvéd to a

not or 10 and 10 can be rotated at an optional rotational speed. A

punchi ng ﬁetEFeﬁéfaélﬁlacédméﬁeéﬁaéupértﬁ@rFﬁHéPFﬁﬁ bqqﬁa%%nﬁﬁtl havi ng a
uni form hol e dlanetiﬁa?nd made of a _magneti ria heat ed due to an

eddy currentP3fbssu ¥ hySLEFEsPS (FGLs a8al &dcy 14 sfamPeLs
o ernate TRgnetLs ChysORTEnEL S calehtr | ol gAY 0 el tornat i ng
6 to a magnghizhig;fgh! of PRAVHGRE &A™ HENS sRYAENIAY ”Eta' ”et
The rotor 1 is connected to a motor 10 and
‘ 10 can be rotated at an optional rotational speed. A
pﬁnching metal net 2 placed on an outer periphery of
the rotor 1, having a uniform hole diameter and made of
a magnetic material is heated due to an eddy current
loss and a hysteresis loss caused by a passage of an
15 alternate magnetic flux generated by electrically
supplying an alternating power source generated by an
alternating power source generating apparatus 6 to a
magnetizing coil 4 provided near the punching metal net
. 2. In this case, as the magnetic material, for example,
20 an iron material, a silicone steel or the like can be
listed up, and one kind or two or more kinds of
mégnetic material can be combined and used.
Further, the punching metal net is not
limited to the magnetic material, and a nonmagnetic
25 material can be employed. In this case, an upper
portion and/or a lower portion of the punching metal
net may be contact with the magnetic material, or may

be coated with the magnetic material.



2. In this case, as the nmagnetic material, for exanple, 20 an iron

material, a silicone steel or the like can be |isted up, and one kind or
two or nore kinds of magnetic material can be conbined and used. Further,
the punching nmetal -net is not |imted to the nmagnetic material, and a

nonmagnetic 25 .material can be enployed. In this case, an upper portion
and/or a lower portion of the punching metal net may be contact with the
magnetic material, or mie himdoaiedietidh rde mmgneited my ethal . 12  The
punching netal net is heated by the heated nmagnetic material 3

correspondi npebdea Imegtne tsicumee: § mi sdc chratanoes peridi reg heata dosaltict i on. When
the punching netal net 2 is nade of the nonmagnetic 5 material having a
hi gh heat comgueceviitny adaoridanqsossitdl e theati grofdwanidry. uriffien ntlyeheat. As
the nonmagnetic material, for exanple, a copper, an alumnumor the |ike
can be |i st e@uighiagd vetalomatng iy Masie orrhgyrmneagnatek¢al s can be
conbi ned and used.. 10 The resin flies and npves to the punching netal net
2  heat ed duB3tETiRd EEVENT Fgdl FoM&R lafddwdi gt t%upidt i%d to the rotor

L ohe Test nobelgiconiact AN LG Mot Bcl 8 TR et 2 eaot Ly
o o TS BRIt S0, AR d e e e
aluminum or the like can be listed up, and one or two
or more nonmagnetic materials can be combined and used.
. 10 The resin flies and moves to the punching metal net 2
heated Que to the centrifugal force after being
supplied to the rotor 1.
The resin being contact with the heated
puncﬁing metal net 2 easily passes through the holes in
15 the punching metal net 2 and is discharged without a
melting viscosity being increased due to hardening.
The temperature for heating can be optionally set in
accordance with the characteristic of the applied resin.
.- In the case of emplbying the thermosetting resin, when
20 excessively increasing the heating temperature, there
is a case that the hardening of the resin is promoted,
the characteristic is deteriorated and the cloéging is
generated in the holes of the punching metal net 2.
However, in the case of a proper temperature condition,
25 since the resin significantly quickly passes through
the small holes in the punching metal net 2, the

contact time is short and a significantly little

‘influence is given to the characteristic. Further,



.accordance with the characteristic of the applied resin. In the case of
enpl oyi ng the thernosetting resin, when 20 excessively increasing the
heating tenperature, there is a case that the hardening of the resin is
pronoted, the characteristic is deteriorated and the clogging is

generated in the holes of the punchingigetal net 2. However, in the case
of a proper tenperature condition, 25 since the resin significantly quickly
passes t hr oughncehe hemglundidlres natdhengrurzc i Siquief abmeth&atédie a cont act
time is short and a significantly little influence is given to the

charact eri st isd gnkdritdaert, lyl3 itdilrcehdmgeuwit iy o cteti2tic dwiformy
heated, a significantly little change of the characteristic is locally

gi ven. The résicaldoymgdsieni-on granul ated in powders 5 or in a fiber shape by
passi ng through the holes in the punching nmetal net 2 is collected in the
outer tank 8 placed i AlEh&gsem FIREIMP Ot 1He FRMH ated hien RRewdexank 8 is
formed in_a douhl e caone shape, and an upper cone portion is inclined at 10
to 80 degreeSI preferfdbiey £NaPFy P¥5 RS G HdgHed i the rialttin othde

collision surface. in order t revent the granul ated powders from bein
attached to PHBC?‘r]rﬁ’ r IT\ﬁ&l‘a‘lpl 6’reqct e lgsracrﬂlll]aetcégaCf)lo’vﬁbletrbs'e CFUrto?ﬁ Bty Itengand

attached to ﬁ%%Ee%tE%rxhknfkgﬁfﬁ§§§6}1I‘t&é“%éégéife i (%qgﬁ$%%t%%ggé IS

not 15 sufficrently dispers si on ‘energy of
powders and gn;at ELRCHERNG f @ RV lcone shape, and an upper cone

portion is inclined at 10 to 80 degrees, preferably at
' 10 25 to 65 degrees with respect to the collision surface
in order to prevent the granulated powders from being
attached to the inner wall or the granulated powders
from being molten and attached to each other. 1In
the case that the incline is too small, it is not
15 sufficiently disperse the collision energy of the
granulated powders and an attachment to the wall
surface is generated. Further, in the case that the
incline is too large, since a reduction rate of the
' flying speed of the granulated powders is small and the
20 flying direction is directed to the wall surface of the
outer tank, there is a risk that én attachment is
generated at a time of next wall surface collision.
Further, since the attachment is easily generated when
the temperature of the collision surfacelﬁith the
25 granulated powders is increased, a cooling jacket 7 is
provided in the outer periphery and it is possible to
cool a whole of the outer tank.

The granulated powders collided with the



.surface is generated. Further, in the case that the incline is too |arge,
since a reduction rate of the flying speed of the granul ated powders is
smal |l and the 20 flying direction is directed to the wall surface of the
outer tank, there is a risk that an attachnent is generated at a tine of
next wall surface collision. Further,jgince the attachnent is easily
generated when the tenperature of the collision surface wwth the 25
granul at ed papgertscosel deopasietn ancadld npweackeing dlsongritve dedr i n t he
outer periphery and it is possible to cool a whole of the outer tank. The
granul at ed pewderns: gehkirdéednbiyh tthiee rbA a tupperoft ditee drappdawwiainl ¢ he | ower
cone along the air streamgenerated by the rotation of the rotor 1 while
~bei ng cool edbeAngaicrodedeanAins agensitatedan Wist ienadatedbuigrhirathe due to
the rotation of the rotor 1, 5 however, in order to further strengthen the
air stream oBfReérofagkpBudaei ty &heairotsttieamferidraatiqigappar at uses 14
can be nounted and commonly used. The air stream generating apparatus 14
is not |initBAYS§¥efar 18sOrHET AFprEthie e &t TeRIEIHTY eherot SHIRA% r
stream such as 10 a blower, a cqnpressed air or the like. Since the
granul at ed p8WGefs éaHlHEFlBEYSﬁ?%f Pife MY Fo ARE L durhFREF FEYI9R) when

the i nner di ilget er Bf %ng%n%létder dt %%k 80nils tuosoedsmal,IIhf tar}Lere iseaa ri sk that
t he granul at - ed povﬁers BF&%afPEc RET™P8 ‘thé SSHer ME 12 %nd ¥He ™5

granul ated pgufers:-ahg TppLeA:32d13 4Ched 19 A3y as far as the

apparatus can forcibly generate the air stream such as
’ 10 a blower, a compressed air or the like. Since the
granulated powders can not be sufficiently cooled
during the flying when the inner diameter of the outer
tank 8 is too small, there is a risk that the granulat-
ed powders are attached to the inner wall and the
15 granulated powders are molten and attached to each
other, so that it is not preferable. The size of the
outer tank 8 is dependent upon an amount of resin to be
treated, and for example, in the case that a diameter
' of the rotor is 20 cm, it is possible to prevent the
20 granulated powders from being attached and being molten
and attached when the inner diameter is 100 cm.

A discharge port for taking out the
granulated powders is provided in the lower cone
portion of the double-cone shaped outer tank 8 and is

25 connected to an air feeding apparatus 12 having a
rotary blade 11 mounted in the middle of a pipe passage
provided in front thereof. The transferred milled

powders are brought into contact with the rotating



~other, so that it is not preferable. The size of the outer tank 8 is
dependent "upon an anpbunt of resin to be treated, and for exanple, in the
case that a dianmeter of the rotor is 20 cm it is possible to prevent the
.20 granul ated powders from being attached and being nolten and attached
when the inner dianeter is 100 cm A disscharge port for taking out the
granul ated powders is provided in the |ower cone portion of the
doubl e- cone shaped bliee LankhBlanbdeifg2hiconnedke] thearbadi befierdi ng
apparatus 12 having a rotary blade 11 nmounted in the m ddle of a pipe
passage providededniftonpowtiereohavihg araasteécied siizlel ed ospawter s are
brought into contact with the rotating 15 rotary blade 11 while being air
cool ed, therebytbefng ferashpdodncd pbadetrbahavifngoadearsticl e size cl oser
to that of a final product than that of powders immediately after being
granul at ed abEmedyrbglyueftesnbPsingegnentlafed andt Ad yisgorutAdeemdi ngly, a
specific surface area is |large, whereby a cooling_operation is pronoted,
so that the @?%Hﬂ?%@%d“%BmﬂérghéréOPPéns-AFéPFéénﬂéya Gr SREICAtLdE powder
recovery contaiﬂer 13 after_ being stficientI\é8 Qol ed. Accqrdingly, since

10 even the Y& %?%t%ﬂe%ohﬁe}grﬂﬁicﬂ FEeR¥ofef PR OPSIALACE diring the
(1yi0g, 1 medh abelyeal Lo DELDO. 0t aPUhRLEd Mamugty il g an nternal
the graHU|atﬁgrPQ¥d€5 éeSPXSﬁYaEQHtBBQSEr recovery container 13
after being sufficiently cooled. Accordingly, since
. 10 even the granulated powders which is cooled on the
su;face during the flying immediately after being
granulated, however, still has an internal heat at a
time of being collected in the outer tank 8 are
transferred to the granulated powder recovery container
15 13 after being sufficiently cooled, it is possible to
prevent the granulated powders from being attached to
each other and the characteristic from being
deteriorated due to a heat history.
. Since the collision en.ergy between the
20 granulated powders and the rotary blade 11 is
sufficiently smaller than a crushing energy of a normal
pulverizer, no fine powders are generated by the
collision with the rotary blade 11. The material and
the number of vanes and the number.of the fotary blade
25 11 are not limited as far as the rotary blade 11
generates the pulverization at a time of being brought
into contact with the granulated powders. Further, a

fan or a blower of the air feeding apparatus can be



15 13 after being sufficiently cooled, it is possible to prevent the
granul at ed powders from being attached to each other and the
characteristic frombeing deteriorated due to a heat history. Since the
collision energy between the 20 granul ated powders and the rotary bl ade 11
is sufficiently smaller than a crushifg energy of a nornmal pulverizer, no
fine powders are generated by the <collision with the rotary blade 11. The

mat eri al andmouhe edurhert refn tvafes andy ddit e pBfdd herd @ ws vy bl ade 25 11
are not limted as far as the rotary blade 11 generates the pul verization
at a time of cheicagnerodghtin ipltacec @t adte Widtdadyhe lgrcanul at ed powders.
Further, a fan or a blower of the air feeding apparatus can be 16 nounted
in front of the granul #heth pewdeng egcovereragompaitnerl ddiamgtececHf t he
rotary bl ade. Wen setting an average particle dianeter of the resin
conposi ti on dbeaireed nafoapdsditrigngrodrid iatest a B 1o ke irgn grnaraget &d eadt h of
the coll ected powders or fiber-Ilike granul ated gomders is adjusted to 0. 5a
to 12.0a> aRk@ éhra%@r%@%rﬁéﬁgpﬁeﬁgtgdPésﬁéé felleghedoporgdeds. Ofhe aver age
breadth and the avinige | engt.h of é)%ranulat_ed powder are adjusted in

a6

accor dance withe 16 “Sufpry FEER FPVESHR tién FBUSH oo 1180, % el ting
bunchi ng. et AP REL, "SRG &N HEATTRES LERRERaLar 831 RS CamRaT FeB WP t he
average breagbhOQJ. The average breadth and the average length of
granulated powder are adjusted in accordance with a
' 10 supply speed of a molten resin composition, a melting
viscosity, a rotational speed of the rotor, a hole
diameter of the punching metal net, and a heating
temperature. In comparison with the average breadth of
the granulated powders 1.0a to 20.0a and the average
15 1length thereof 1.0a to 40.0a, which is obtained in the
conventional art Japanese Patent Unexamined Publication
No. 11-309713, the granulated powders having the
particle diameter close to the particle diameter of the
. product powders can be obtained, so that an effect of
20 reducing the fined powders and the coarse powders
generated in the pulverizing step is increased.

A description will be in more detail given of
the present invention on the basis of an embodiment.
<<Embodiment 1>>

25 After blending a bisphenol A-type epoxy resin
(an epoxy equivalent 850) 5 kg, a crystal silica powder

5 kg, 2-methyl imidazole 0.06 kg and a leveling agent

0.02 kg by a Henschel mixer, melting and mixing by a



the granul ated powders 1.0a to 20.0a and the average 15 length thereof
1.0a to 40.0a, which is obtained in the conventional art Japanese Patent
Unexam ned Publication No. 11-309713, the granul ated powders having the
particle dianeter close to the particle dianmeter of the product powders
can be obtained, so that an effect of 120 reducing the fined powder s and

t he coarse pomders generated in the pulverizing step is increased. A
description wih berew mateudetrai b giolernofepddye rersaserdonpveariicmn on t he
basis of an enbodiment. <<Embodi ment 1>> 25 After blending a bi sphenol
A-type epoxyatesRf°C(am eporynequi val ent 850) 5 kg, a crystal silica powder
5 kg, 2-nethyl imdazole 0.06 kg and a leveling agent 0.02 kg by a
Henschel m xer, neltln@haﬁdeﬁpangebynaCPWPQﬂNQ1QﬁnM§NSBRHiMﬁQ ta amol ten
epoxy resin conp05|t|on at 120C i s obtained. This epoxy resin conposition
is supplied Fotar PéPB#dB?oWGBda\AFPﬁpﬁrc@blﬁérm@@nmt@gl m&talhadinchaving 5
a hole dianeter of 1,0 nm and heated to 120C by a magnet.i zing coil, having
a di aneter of %ﬁlﬁn?éﬁ@et?Btaglﬁg afm3866¢ PeﬁtﬁP el Ca by Ber-1ike com

t h dth 90 d I th 134
bt ai nd.  WIEAIBRF VB 12) H" Ehordsend ag%%?p&ﬁ%%sﬁvf?r%ge FBulver i zer at
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position having an average breadth 90 um and an average
length 134 um is obtained. When pulverizing the above

‘ 10 composition by a pulverizer at 4000 r.p.m, an epoxy
resin composition of an average particle diameter 50 um
including no fine powders having a particle size equal
to or less than 7 um and no coarse powders having a
particle size equal to or more than 170 um is obtained.

15 <<Embodiment 2>>
The same molten epoxy resin composition hav-
ing a temperature of 120°C as that of the embodiment 1
is supplied to a rotor provided with a copper punching

‘ metal net having a hole diameter of 3.0 mm and heated

20 to 120°C by a magnetizing coil, haying a diameter of 24
cm and rotating at 3000 r.p.m, whereby a fiber-like
composition having an average breadth 100 um and an
avérage length 150 pum is obtained. When pulverizing
the above composition by a pulverizer at 4000 r.p.m.,

25 an epoxy resin composition of an average particle
diameter 60 um including no fine powders having a

particle size equal to or less than 10 um and no coarse

powders having a particle size equal to or more than



~to or less than 7 u mand no coarse powlers having a particle size equal
to or nore than 170 gmis obtained. 15 <<Enbodi nent 2>> The sane nolten
epoxy resin conposition hav- ing a tenperature of 120C as that of the
.enbodinent 1 is supplied to a rotor provided with a copper punching netal
net having a hole dianeter of 3.0 nmmapgl heated 20 to 120C by a

magneti zing coil, having a dianeter of 24 cmand rotating at 3000 r.p. m
whereby a fi beo- lukeiscoppashédon having an average breadth 100 gm and an
average length 150 u mis obtained. Wen pul verizing the above conposition
by a pul veri geCompa4@@@ve. pmmodikenar>epoxy resin conposition of an average
particle dianeter 60 gmincluding no fine powders having a particle size
equal to or |less than 2ftgm andispheoadsé-tppsdersxyaviarim @Earticle size
equal to or nore than 18 180 u mis obtained. <<Conparative enbodi nent>>
After a bi spRBABY RAvyyelepsx$oPesipnkPana €Fowyfadquiivalentr®@B8Br ® kg, a
crystal silica powder 5 5 kg, 2-nethyl imdazole 0.06 kg and a |eveling
agent 0.02 kl9rs2plerb¥d BiigdapedecRell nikdernd e l&y®dinedHIENt s nol ten
and m xed by_a in scr extruder. After ool.ing by a cooling belt,
roughly pul vgrpéy\%a by Eweﬁéﬁﬁegymal Hengchgar 8 X5 v &S &P Hat S19HIM havi ng
an 10 aver age Bgitci cl gngi %riret gr b800 r‘pi%nd a %art itcl & Si zeAfc%i stribution
40 umto 10 fim "S-obtafhE€d™ Wign gufverit! Screw extruder. er

cooling by a cooling belt, roughly pulverizing by a
hammer mill, a coarse pulverized material having an

. 10 average particle diameter 800 um and a particle size
distribution 40 um to 10 mm is obtained. When pulveri-
zing the above pulverized material by a pulverizer at:
4000 r.p.m., an epoxy resin composition of an average
particle diameter 70 um including 11 wt% of fine

15 powders having a particle size equal to or less than 10

um and 8% of coarse powders having a particle size

equal to or more than 180 um is obtained.

’ INDUSTRIAL UTILIZATION POSSIBILITY
In accordance with the granulating apparatus

20 of the resin composition of the present invention,
since it is possible to stably obtain the granulated
fine powders having the small particle diameter close
to the target particle diameter of the product and
having the narrow particle size distribution, it 1is

25 possible to reduce the pulverizing time, it is possible
to reduce the generation of the fine powders and the

coarse powders in the pulverizing step and it is



. zing the above pulverized material by a pulverizer at 4000 r.p.m, an
epoxy resin conposition of an average particle dianmeter 70 gmincluding 11
wt % of fine 15 powders having a particle size equal to or less than 10 gm
-and 8% of coarse powders having a particle size equal to or nore than 180
gmis obtained. |NDUSTRI AL UTI LI ZATI Q% PCSSI BI LI TY I n accordance wth the
granul ating apparatus 20 of the resin conposition of the present

invention, posséble ke popsiluke at @rodality vilityaito getegr anwWmatede fine
powders having the small particle diameter close to the target particle

di anet er of ohéspiodushdamddukgviong otfhé hearolewspaivting e teipz @ itdte | but i on,
it is 25 possible to reduce the pulverizing tine, it is possible to reduce
t he generati ®davendt fé fpherpendeitsmgnandhd Mpgoaes @npopderes iion t he

pul verizing step and it is 19 possible to inprove a productivity together
with the onf8%{ibANAARATF edBEEPEALIBEYhe 1&l ASsPPyisAdlst &9 @onnest savi ng of

| abor and_tine and in?rove an operation environnent. Accordingly, it is
possi bl e to EBRNBERNBLERANGr ARRPARIEHG &Fpar 8E5d red §rdddilaé@dyr anul at ed

wd [ t to intend t bt ai ti dit
s "poss! bl & B3 QOhpbboBFySSBAl 2PRe T S analafn g capRArACuS S B FS Y pr vent

the powders and,,dysls; bfoghg! Yin9s2pBad;HAL! YENee e 2 nymangodyand 10
an envi ronnent.
granulating apparatus so as to prevent the powders and

dusts from giving a bad influence to a human body and

. - 10 an environment.



.20 CLAIMS 1. A granulating apparatus of a resin conposition conprising: a
cylinder body placed in an upper portion of a rotating rotor; an opening
portion for supplying a resin conposition nolten and m xed through the
<yl inder body; a punching netal net having small holes on an outer
peri phery of the rotor; heati ng nmeangyg the small holes on the punching
netal net being evenly heated passing the resin conposition therethrough
due to a centrifugal force so as to cgramsll ate the resin conposition into
fined powders or a fiber shape; an outer tank recovering the granul ated
resin and having a wahl gzanbaee ioly &pgpaaathat ed powdesrin col | i sion portion
inclined at a degree between 10 and 80 degrees; and a cooling jacket
provi ded on epmposétiopercipberyiofg:t he outer tank, wherein a discharge port
for taking out the granul ated powders is provided in a | ower portion of
the outer tank, and the gvamndgredogowdpdredes timarsf emmsr foaorh idre ot er
tank while being air cooled by an air feeding apparatus provided in front
of the discRaFgéapspg. rotor;

an opening portion for supplying a resin
composition molten and mixed through the cylinder body:

a punching metal net having small holes on an
outer periphery of the rotor;

‘ heating means;

the small holes on the punching metal net
being evenly heated passing the resin composition
therethrough due to a centrifugal force so as to
granulate the resin composition into fined powders or a
fiber shape:;

an outer tank recovefing the granulated resin
and having a wall surface of a granulated powder
collision portion inclined at a degree between 10 and

. B0 degrees; and

a cooling jacket provided on an outer
periphery of the outer tank,

wherein a discharge port for taking out the
granulated powders is provided in a lower portion of
the outer tank, and the granulated powder is
transferred from the outer tank while being air cooled
by an air feeding apparatué provided in front of the
discharge port.

2. A granulating apparatus of a resin com-



. 2. A granul ating apparatus of a resin com21 position as clainmed in claim
1, wherein the outer tank for recovering the granul ated powder is forned
in double cone shape, and the granul ated powders drop down on a | ower
-cone portion provided with a cooling jacket in an outer periphery thereof
along an air streamgenerated by a rofqation of the rotor after the
granul at ed powders are brought into contact with an upper cone portion
provi ded wi tposai€96hi Bg Laskakdi Anagladut €, pakirdeler ¥ Heheyaefs twhar eby the

granul at ed powders can be cooled. 3. A granulating apparatus of a resin
conposi ti on Asrckacoedringckaemgtaauldredheoeidera i sdifsahadge port provi ded
in a lower portion of the outer tank is connected to an air feeding
apparat us haséugle crotasiabkadendotheedrianud apiepe poasisage drop

down on a lower cone portion provided with a cooling

jacket in an outer periphery thereof along an air

stream generated by a rotation of the rotor after the

granulated powders are brought into contact with an

upper cone portion provided with a cooling jacket in an

outer periphery thereof, whereby the granulated powders
. can be cooled.

3. A granulating apparatus of a resin

composition as claimed in claim 1 or 2, wherein a

discharge port provided in a lower portion of the outer

tank is connected to an air feeding apparatus having a

rotary blade mounted in a pipe passage.



